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          DR. ROBERTS:  Thank you, Dr.  Benson.  Before we get to the1

quest ions,  are there comments,  suggest ions,  opinions, or remarks2

regarding this analysis unt i l  our discussion of  Quest ion 1 tomorrow?3

          Are there any quest ions of  c lar i f icat ion only for  Dr.  Benson? 4

Dr. Steinberg,  Dr.  Chou, Dr.  Mushak, and then Dr.  Ginsberg.5

          DR. STEINBERG:  Yeah, I th ink we' l l  need an --6

          DR. ROBERTS:  I 'm sorry.   Dr.  Steinberg,  you're going to have7

to use the microphone and ident i fy yoursel f .8

          DR. STEINBERG:  J .  J .  Steinberg.   I th ink i t  would be9

important  to have ATSDR tel l  us exact ly what the basis of  their10

just i f icat ion of  their  uncertainty pr incipal  is ,  and I th ink that  wi l l  be11

cr i t ical  in answering Quest ion 1.12

          RIGHT SIDE:  Thank you.  Dr.  Chou.13

          DR. CHOU:  Two quest ions.  One, is there evidence to show14

chi ldren's metabol ism is di fferent  f rom adul ts.   You happen to hear lot15

of th is work.   I just  want to know how much conf idence you have in16

the f i rst  conclusion that  there's no evidence to show chi ldren and17

adul ts are di fferent .   I mean to get  to the point ,  just  because there's no18

data out there,  or you real ly th ink there's no di fference.19

          And the second one is i f  you ever considered that some of the20

report  of  f ibroepi thel ial  th ickening of  arter ial  wal ls in chi ldren.  I21
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don't  known what 's the background level  in the general  populat ion,1

but these seems to be unusual  to have this effect  on blood vessels in2

young age.3

          DR. BENSON:  Let  me just  --  in the work that  we did,  we did4

not look at  the di fference in metabol ism.  We were only looking at5

studies report ing adverse heal th effects.   The metabol ism studies were6

just  not part  of  the evidence that we went through.7

          There are reports of  enterepi theial8

th ickening in major arter ies in a couple of  th ings reported.  The most9

signi f icant,  or at  least the most clear one, is f rom the resul t  of  our10

work in South America.11

          One of  the South American publ icat ions deal t  wi th the reported12

incidents of  death in f ive chi ldren where the autopsy showed evidence13

of endothel ia l  th ickening of  the wal ls.   And I can't  remember the14

organs now.  But there were several  organs involved.  That report  a lso15

is  c i ted as Rosenberg in,  I bel ieve, 1974, where there's a detai led16

pathological  report  of  those f ive cases.17

          DR. ROBERTS:  Does that respond to your quest ion,  Dr.  Chou?18

          DR. CHOU:  Maybe.  Do you real ly have conf idence?  How19

much conf idence do you have to say there's no di fference between20

chi ldren and adul ts?21
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          DR. BENSON:  You know, I guess that 's  a value judgment that1

everyone has to make for themselves.  I was fair ly conf ident when I2

went through the data base that there was no evidence support ing a3

difference in response between adul ts and chi ldren based on the data4

sets that  are avai lable.   Other people have di fferent  v iews on that .5

          DR. ROBERTS:  Thanks.  Dr.  Mushak, before we get to your6

quest ion,  I d id sort  of  gloss over Dr.  Steinberg.   I d idn't  mean to gloss7

over Dr.  Steinberg.8

          But i f  there is someone from ATSDR here who could br ief ly9

art iculate their  rat ionale for  their  uncertainty factors.   Dr.  Chen is10

here in the audience.  If  she could make her way to the table whi le Dr.11

Mushak is asking his quest ion,  then we can --12

          Dr.  Mushak, why don't  you go ahead and start .13

          DR. MUSHAK:  Sure.   Two quick quest ions,  Dr.  Benson.  These14

are fol low-ups on the quest ions of  Dr.  Chou.15

          One is have you been able at  al l  to strat i fy th is age band of zero16

to nine years into something smal ler,  number one.  Number two --17

          DR. BENSON:  Let me answer that one before we move on. 18

Based on the publ icat ions, the answer is no.19

          DR. MUSHAK:  Can you get the raw data?20

          DR. BENSON:  Um --21
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          DR. MUSHAK:  I mean, th is is a cr i t ical  issue to gett ing the1

recal l  data.2

          DR. BENSON:  That would probably be avai lable f rom the3

Bazender (ph) study.  I doubt whether anybody could reconstruct  the4

same data back from 30 years ago.5

          DR. MUSHAK:  Yeah.  But there's a lot  of  data in those medical6

reports f rom Tseng that,  you know, have been ref ined away.7

          That fact  aside, what was the cr i ter ion for f requency of an8

effect  before i t  became important ,  say,  neurological  versus skin? 9

Obviously,  the longer the age band for the so-cal led chi ld age, the10

more skin is going to r ise in ascendancy and the less the neurological .  11

I mean, I 'm bothered by th is.   And I th ink i t  needs a c lar i f icat ion.  12

What voted an effect  in and what voted an effect  out?13

          DR. BENSON:  It  was pr imari ly what was in the reports.   We14

didn't  t ry to second guess the authors of  the publ icat ion.   If  they said15

there was an effect  there, we took that at  face value.16

          DR. MUSHAK:  But in terms of  the f requent quant i tat ive,  I17

mean, that 's  the quest ion that remains on that,  too.18

          DR. BENSON:  Yeah.  And what I 'm going to say is,  again,  we19

rel ied on the cal l  f rom the invest igator as to whether i t  was a20

signi f icant effect .   We did not have cr i ter ia that we developed21
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independent of  what was in the publ ic ly.1

          DR. MUSHAK:  I 'm bothered by judgments that are based on2

what an author says.3

          DR. ROBERTS:  Let 's move on to the next  quest ion.4

          DR. MUSHAK:  Sure.5

          DR. ROBERTS:  Dr.  Ginsberg.6

          DR. GINSBERG:  I just  want to make sure that  th is is  expl ic i t .  7

It 's  impl ic i t  in one statement you made.  I assume that  in the var ious8

exposure assessments that formed the basis of  th is dose response and9

the epi  studies that they did take into account food exposure and other10

environmental  background exposures as part  of  your dose.11

          DR. BENSON:  Some of  the studies included an est imate f rom12

food.  And when that was in the publ icat ion, we used what the author13

said was the exposure wi th whatever assumptions we need pr imari ly in14

body weight to get --15

          DR. GINSBERG:  The big factor in arsenic areas is you can16

have frui ts f rom r ice to soups to everything being contaminated.  So i t17

would be a vanguard to dose that.18

          DR. BENSON:  The Zolovar publ icat ions did take into account,19

at least  t r ied to take into account,  exposures f rom food.  I 've got some20

doubts about how accurately that was done.21
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          Most of  the studies do not include other environmental1

exposures.   EPA tr ied to add into the exposure f rom the same study an2

est imate f rom food.  The rest  was only ei ther dr inking water or soy3

sauce or whatever the publ icat ion was pr imari ly report ing on.4

          DR. ROBERTS:  Dr.  Chen, do you have a response for Dr.5

Steinberg?6

          DR. CHEN:  Fi rst  of  al l ,  I 'd l ike to thank EPA for invi t ing me7

here.  I 'd l ike to have a chance to clar i fy that ,  f i rst  of  al l ,  MRL,8

minimal r isk level ,  is  used as a screen level .   We may be talk ing about9

different th ings.  We're taking about actual  levels.   It 's  not an actual .  10

It 's  not a c leanup level .   It 's  just  designed to be used as a screen level11

for  heal th assessors who just  select  contaminants of  concern and to12

weigh s i tes.13

          So that having been said,  therefore,  our numbers tend to be14

sometimes more than EPAs levels.   A lot  of  t imes they were the same.15

          But in terms of  the acute oral  minimal r isk levels that  we have16

derived, i t 's  a provis ional  number.   It 's  not what we considered a ful l -17

f lash, kosher MRL.  MRLs are used as a screen level ;  and, therefore,18

the methodology caused the der iv ing number based on less ser ious19

health endpoints rather than ser ious effects.20

          Looking at  the acute or acute data base for gett ing arsenic,  the21
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data is very l imi ted.   And most ly they're al l  poisoning cases, you1

know, a lot  of  fatal i t ies and so forth.2

          At  the request  that  we or iginal ly received from EPA, we're3

asked to come up with a number.   Therefore,  we had to str ive real4

hard.  The only th ing that we could come up with was the Tsuda study5

which is the best you can f ind under the circumstances.6

          St i l l  the heal th effects were considered and have been al luded7

to many t imes, especial ly wi th the nonreversal  neural  path per ipheral8

neuropathy.   I th ink that was reported as considered ser ious.  And so,9

therefore,  under our normal c i rcumstances, we have not even der ived a10

number s ince we have to we cal l  i t  provis ional .11

          The low level  mi l l igram per k i logram per day is based on the12

authors assert ion three mi l  per day of  soy sauce ingest ion and the13

body weight of  55 k i lograms for the Asian populat ion,  which is14

Japanese, and the dose.  There's no problem with dose.15

          And so the factor we used was 10 because we cannot see that i f16

we were to use 3,  as EPA or iginal ly.   Or f inal ly,  you know, we had to17

--  we had to decide on the 10.  If  we were to use 3,  that would be18

considered as a minimal MRL.  19

          There's no way --  none of  the local  members,  Dr.  Benson here,20

EPA representat ive on our MRL working group meet ings and21
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part ic ipate fu l ly.   And we had a lot  of  d iscussions, and i t 's  just  very,1

very hard for al l  of  us to agree that  those facts can be considered as2

minimal or less ser ious.   So we had to use the 10.3

          And we did not use the fact  for  interhuman var iabi l i ty.   We4

assumed the data base included di fferent  ethnici t ies,  including5

chi ldren.  That was our rat ionale.   We used a 10.6

          DR. ROBERTS:  Thank you.  Let me jump in wi th a quest ion,7

and then Dr.  Kosnett  and then Dr.  Ginsberg.8

          Dr.  Benson, there was something you pointed out in the f i rst9

part  of  your presentat ion that  confused me the l i t t le b i t ,  so I'm going10

to ask the EPA to respond because I th ink they're the ones who can --11

OPP -- that  can clar i fy th is.12

          You talked about that  th is is real ly developing a value, i f  I 'm13

not mistaken, for intermediate exposure which is def ined by OPP as14

one to s ix  months.   I mean, they've got lots of  d i fferent descr ipt ions15

about what per iods these apply to.16

          In the in i t ia l  presentat ion,  I thought for  th is part icular scenar io17

we're looking at  s ix  years.   So I guess my quest ion is:   How do18

tox ici ty values for these shorter per iods of  t ime f i t  into your19

assessment for an exposure scenario that involves six  years of20

exposure?  Or have I misinterpreted something?21
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          DR. MCMAEHON:  Wel l ,  I ' l l  t ry and clar i fy that  for  you.1

          Aside from the way the durat ions are expressed between2

agencies,  our values, as I said before,  we try to match up the endpoint3

values wi th the temporal  character ist ics to the exposure.  So by our4

def in i t ion of  a short- term or immediate-term exposure,  we want to5

have values from data that  you've already seen that k ind of  match with6

what the durat ion of  exposure was, in th is case human populat ions for7

arsenic.8

          Longer term exposure,  as I said,  I d idn't  show them; but there9

are some publ ished values.  And you did see some of the data f rom Dr.10

Benson from the Tseng study with the NOAEL value from the chronic11

exposure.   We kind of  go along those l ines to get endpoints that  wi l l12

be character ist ic of  di fferent  types of exposure.13

          Did that  c lar i fy for you or --14

          DR. ROBERTS:  Wel l ,  maybe we can talk about i t  some more15

when we talk about the exposure assumptions that you're going to use16

in the assessment and how they might match up.  So that 's  f ine.   Let17

me go ahead and ask Dr.  Kosnett  for  his quest ion and then Dr.18

Ginsberg.19

           DR. KOSNETT:  Dr.  Benson, I wanted to ask you, just  to see i f20

I fo l lowed correct ly,  how you est imated that  no-effect  level  for  skin21
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lesions in chi ldren could be 0.03 mi l l igrams per day for up to 10 years1

of exposure based on the Tseng study.2

          I 'm just  going to walk through very quickly what I th ink you3

did,  and I just  want to make sure that we're on the same page.4

          Basical ly,  EPA assumed 4.5 l i ters consumption in a 55 ki logram5

adul t  male.6

          DR. BENSON:  That 's correct .   Yeah, for the Tseng study, i t7

was an est imated value of  four and a hal f  l i ters per day of  water8

consumption.  The Sevr ion study actual ly had reported water9

consumption in the populat ion.10

          DR. KOSNETT:  The Tseng study didn't  say that .   That 's EPA11

est imate.12

          DR. BENSON:  Correct .   Yes, that 's  correct .13

          DR. KOSNETT:  And then you mult ip ly --14

          DR. BENSON:  So that comes out to --  i f  you div ide 4.5 l i ters15

per 55 k i lograms, i t  comes out to 82 mi l l i l i ters per k i logram.  And16

then you mult ip ly that  t imes 1.9 to get f rom an adul t  to a chi ld.17

          Yes.  The average exposure that  EPA was using in the Tseng18

study was 0.014 mi l l igrams per k i logram body weight per day which19

was in turn der ived from the concentrat ion of  water in the wel ls and20

the assumption of  four and a hal f  l i ters per day for dr inking water21
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consumption.  And, basical ly,  I mult ip ly that  value by 1.9 to correct1

for  chi ldren.2

          DR. ROBERTS:  Thank you.  Dr.  Ginsberg.3

          DR. GINSBERG:  Regarding the NOAEL in chi ldren for the4

skin,  i t  looked l ike the epidemiology that you're relying on focused on5

skin lesions.  And I can imagine in these large populat ions studies that6

that  would be a good easy endpoint  to get.7

          But I 'm concerned that neurological  endpoints,  especial ly subt le8

neurological  endpoints,  may not have been looked at  in these chi ldren. 9

I haven't  read these studies,  but  I 'd l ike your comment on how much10

conf idence we should have that,  in fact ,  would be a representat ive11

NOAEL in a young chi ld wi th a developing nervous system in terms of12

what these studies actual ly looked at .13

          DR. BENSON:  That 's a very good quest ion,  I th ink.14

          If  I remember correct ly,  the Tseng study real ly only focused on15

skin lesions.  I don't  th ink they had any evidence in the --  there's no16

evidence in the wri t ten publ icat ions that they looked at  neurological17

effects at  al l  in the chi ldren.18

          I th ink the Mazuta study that was done somewhat later,  I don't19

--  there's nothing in there that I recal l  as focusing on neurological20

effects.   Whether that  was a conscious admission on the part  of  the21
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authors or whether they did not look at  al l ,  I can't  te l l .   Someone who1

is  more fami l iar  wi th the l is t  of  authors on the publ icat ions could,  I2

th ink,  provide that informat ion.  But I have not quizzed the authors3

myself .4

          DR. GINSBERG:  So then the natural  fo l low-up quest ion is:   If5

we don't  have the neurologic data f rom the Epi  studies,  is  there any6

data,  ei ther in animals or humans, acute or longer term, that  suggest7

that  in young chi ldren the skin endpoint  is  a good surrogate f rom the8

neurologic endpoint?9

          DR. BENSON:  There's nothing conclusive on that that  I 'm10

aware of .   Most of  the studies of  large scale populat ions, I don't  th ink,11

looked careful ly at  the correlat ion between skin lesions and other12

symptomology in the way that  you're asking.13

          DR. ROBERTS:  Other quest ions f rom the panel?14

          Okay.  We're deciding --  we're caucusing on the agenda.  We're15

at the point  of  the day when we were or iginal ly scheduled to break for16

lunch.17

          Dr.  Abernathy,  I don't  known whether you want to be in the18

unenviable posi t ion of  being the last  speaker before lunch or the f i rst19

speaker r ight  af ter lunch.20

          DR. ABERNATHY:  Wel l ,  why don't  I go r ight  af ter  lunch. 21
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Everybody wi l l  be asleep.1

          DR. ROBERTS:  With that  recommendat ion --2

          DR. ABERNATHY:  Whatever you want.   It  could be ei ther3

way.4

          DR. ROBERTS:  It 's  about a 20-minute presentat ion;  is  that5

r ight?6

          DR. ABERNATHY:  Yes.7

          DR. ROBERTS:  Let 's  go ahead and break for lunch.  Is that  al l8

r ight  wi th you, Dr.  Abernathy?9

          DR. ABERNATHY:  Fine.10

          DR. ROBERTS:  Would you be avai lable to present i t  r ight  af ter11

lunch?12

          DR. ABERNATHY:  Yes.13

          DR. ROBERTS:  Let 's take a break for lunch.  Let 's convene14

sharply at  1:30 and begin.15

          [Lunch break.  Conference resumed16

           at  1:30 p.m.]17

          DR. ROBERTS:  I th ink we have a quorum from the Panel back18

f rom lunch.19

          I would l ike to thank Dr.  Abernathy for agreeing to delay his20

presentat ion unt i l  af ter  lunch, but I th ink we're ready for that21
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presentat ion now.1

          Dr.  Abernathy,  are you ready to go?2

          DR. ABERNATHY:  Yes.3

          DR. ROBERTS:  Al l  r ight .4

          Then the next  i tem on our agenda wi l l  be an assessment,  or  I5

guess an update,  on the review and status of  arsenic regulat ion in6

EPA's Off ice of  Water;  and that  wi l l  be presented by Dr.  Charles7

Abernathy.8

          DR. ABERNATHY:  Thank you very much.  It 's  nice to be here,9

I guess.  But I do want to thank Steve for extending i t  af ter lunch.  He10

said i f  we went past 1:00, OPP was going to pay me overt ime.11

          Ma'am, the next  s l ide,  p lease.12

          The reason you see this put down this way is water is changing13

so fast  i t 's  k ind of  hard to make beaut i fu l  s l ides.   My last  group of14

them I had to change al l  of  them.15

          What I 'd l ike to do is show you what we do at  the Off ice of16

Water.   I th ink th is is probably puzzl ing to some of you.  Don't  feel17

bad, at  t imes i t 's  puzzl ing to me.18

          What I 'd l ike to do is give you an overview of the statutory19

requirements.   And I'd l ike for  you to remember that  the FIFRA law20

and Safe Drinking Water Act are two di fferent th ings.  What we do is21



                                                           
                                                          
18

governed by the Safe Drinking Water Act.   And some of the things1

that are required for us to do are not required by other people;  and2

what they're required to do, we are not required to do.3

          So in that context,  I want to give you the statutory requirements4

of what we do so you' l l  have some way.  Then I'd l ike to show you how5

we develop our standard.  You' l l  f ind out here.  Then I'd l ike to look6

at the exposure we've looked, the heal th effects.   And then look at7

th ings that most people don't  use as Safe Drinking Water Act8

speci f ical ly says you' l l  at  a PQL, which is a pract ical  quant i tat ion9

l imi t .   You wi l l ,  a lso,  calculate in costs and benef i ts.   And then where10

we hope we're going, and we're going somewhere.11

          Al l  r ight .   Next  s l ide please.12

          Why did we develop a new standard?  Wel l ,  the old standard 5013

ppb was set roughly 60 years ago.  We aren't  changing i t  because i t 's14

60 years old.   I 'm almost 60, so I hope that 's  not the reason.  But we15

were using old science.  There's been a lot  of  new science coming out16

so that 's  the reason we're changing i t .17

          The '86 Safe Drinking Water Act  said we had to set  a new18

standard by '89.  Anybody fami l iar  wi th arsenic,  there were about 30019

lawsui ts on both s ides and from the good guys, the bad guys, and20

everybody in between.  So we didn't  meet that deadl ine.21



                                                           
                                                          
19

          '96 Safe Drinking Water Act,  they said we had to propose by1

January 2000 and f inal  by the f i rst  of  2001.  We were only a month2

and a hal f  late on the proposal .   We got i t  out February 22, 2001.  Al l3

of us went out,  and those that drank alcohol  had a lot  i t .   Then we4

woke up and found out we had to redo i t .5

          So what we did to redo i t  is  we had a Nat ional  Academy of6

Science and Science Advisory Board as we were looking at  i t ,  and7

they both said recommend a downward revis ion as promptly as8

possible.   So that 's  what we focused on.  Next  s l ide.9

          We have a process for set t ing.   We have two parts of  the Safe10

Drinking Water Act.   We have an MCLG, which is a maximum11

contaminant level  goal .   This is  a heal th goal .   It  may or may be12

reached.  It 's  where we would l ike to be i f  i t  was a perfect  world.  13

Since i t 's  not a perfect  wor ld,  we also have a maximum contaminant14

level .   This is  the enforceable part  of  the Safe Drinking Water Act .15

          When you see a MCLG, i t  could be any number.   That 's where16

we'd l ike to be.  For example, wi th l inear carcinogens, i t 's  usual ly17

zero;  has been in the past .   This is  subject  to change, but  we've always18

done i t  that  way in the past.   With the possibi l i ty of  mot ive act ion19

data, i t 's  possible we may have a greater than zero for a carcinogen.20

          The maximum contaminant level  would then be set  as close to21
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the MCLG as is feasible.   And then once we look at  that,  we look at1

benef i ts,  and do they just i fy the cost .   We go direct ly to the feasible2

level .  If  they did not,  then we would he consider rais ing the MCL. 3

This would be part  of  the r isk assessment.   Next  s l ide.4

          What we've done and what congress requires is that we look at5

the peer-reviewed research.  This is research that 's  been publ ished. 6

We do a r isk assessment,  where the part  I work in is  the hazard7

ident i f icat ion.   That 's not di ff icul t  wi th arsenic.   There's enough8

hazards associated with exposure to arsenic.   We look at  the dose9

response, which is always quest ioned and everybody has di fferent10

ways to interpret  i t ;  and then we look at  the exposure.  We come up11

with an MCLG and a r isk character izat ion.12

          We would then --  on the r isk character izat ion, we tel l  our13

management how wel l  we think the var ious parts f i t  together,  how14

strong each parts are,  do we have, as wi th some epidemiology studies,15

not a good exposure assessment.   So we would say the exposure16

assessment is weak.  But the hazard ident i f icat ion, for  example, of  the17

Tseng study, the cancer,  the skin cancer,  was very strong.18

          And then the r isk assessment part ,  and this is  what the19

management does.  They look at  the treatment costs of  smal l  system20

technologies,  test  methods, costs and benef i ts and occurrence in the21
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number of  systems.  Next  s l ide.1

          If  we look at  exposure, one of  the things in the Off ice of  Water,2

since the methodology is total  arsenic,  is we look at  total  arsenic.  3

And that 's the way the rules are wri t ten.  However,  in dr inking water,4

you pr imari ly have Arsenic III and Arsenic V.5

          There are many forms in the environment.   We've ment ioned6

some of them today.  Other forms that we're not as concerned with are7

some organic metabol isms.  And I' l l  get  that .8

          How does i t  get there?  In places l ike Fal lon, Nevada, weather9

of rocks and other places, surface water mining as the water runs off .  10

We have two types of methylated species as I cal l  them.  One is those11

that are methylated inside the body.  So there we have the monomethyl12

and the dimethyl  arsenic acids.  They both occur in the +3 and the +513

species.14

          It  appears from the data we have r ight  now, the +3 species of15

the monomethyl  and the dimethyl  are tox ic.   Whether they are the16

puni t ive tox ic agents is not  set t led at  the present t ime.17

          In food you have a lot  of  organic.   We need a lot  more data on18

th is.   In fact ,  wi th Pel l izzar i  in North Carol ina we're actual ly looking19

at the forms of  organic arsenic in food as wel l  as inorganic.   However,20

i f  you look at  f ish and seafood, i t 's  largely arsenobetain,  which is21
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absorbed and excreted as the parent compound not broken down.  It1

appears that  that 's  pret ty safe,  so you can cont inue to eat  f ish and2

shr imp i f  you l ike.   Next  s l ide,  p lease.3

          From some data wi th U.S.,  we took the market basket survey. 4

And I wi l l  say that  th is is for  the ent i re Uni ted States.   It 's  not  for  any5

indiv idual  area.6

          Then we looked at  what data we had on the speciat ion of  arsenic7

in var ious foods.  This always takes a l i t t le bi t  of  a r isk.   Because i f8

you're growing in di fferent parts of  the country wi th di fferent soi ls,9

you're never sure that  the level  of  arsenic is exact ly the same or what10

form.  But i t  was the best  est imate we could make at  the t ime.  And11

that 's  why we're doing the Pel l izzar i .12

          But  the intake average in the Uni ted States as a whole was13

approx imately 50 micrograms per day.  Of that,  approx imately 1014

micrograms was inorganic arsenic.15

          If  you look at  Taiwan, there's only been one study.  They have16

an average in the range of 50 micrograms of inorganic arsenic per day. 17

This study needs to be repeated.  But you know, exposure could vary18

quite markedly in your food.  Next  s l ide,  please.19

          Hazard.  This is what I 'm talk ing about.   There's no absence of20

effects.   You need to pick out of  the ones that you should pick out.  21
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All  the ear ly work was done on skin.   Then there's bladder,  lung, l iver,1

kidney, prostate.   At  the present t ime, EPA is looking at  bladder and2

lung --  the Off ice of  Water --  for  quant i tat ion purposes.  The data is3

better.4

          Chronic.   You have skin lesions, vascular obstruct ive lung5

disease, and diabetes.   At  the present t ime, we are looking at6

quant i tat ing f rom a cost benef i t  standpoint  the vascular and the7

diabetes.  These are the ones we seem to have the best  data at  the8

present t ime for.9

          Animal Affects.   There have been developmental  reproduct ive10

proposed.  They've always been at  high doses.11

          Cancer.   This is the only human carcinogen we know of in12

which there's absolutely no rel iable cancer model  in animals.   There13

have been a few reports.   The model f rom Austral ia,  but there are14

problems with the model ing.   Next  s l ide.15

          Mode of Act ion.  If  we look at  the ear ly reports,  inorganic16

arsenic was not direct ly mutagenic.   However,  i t  was codomutagenic.  17

If  you put  arseni te and UV together,  you got  a greater effect  than wi th18

the UV only.19

          It  does have def in i te ref lex and effects on DNA repair.   Both the20

NRC --  and this was the 2000 --  and the 2000 EPA panels concluded21
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that the dose response associated would be subl inear or threshold in1

shape.2

          Recent ly,  some organic metabol i tes are DNA react ive and affect3

gene expression.  So we're reexamining that.   Next .4

          This is what we're doing.  This we qui te admit  we stole i t5

direct ly f rom Louise Ryan because she had such a beaut i fu l  graph. 6

But by and large, we looked at  i t .   With arsenic,  you're very fortunate7

because you have a human populat ion.  And with most of  these, when8

we look at  i t ,  we look at  a 5- or a 10-percent level  for  an effect ive9

dose.  But in th is case, wi th the large human populat ion, we go down10

to an ECO1 or an effect ive dose for 1 percent.11

          We then calculate the 95-percent conf idence l imi t  on the lower12

bound.  That becomes our LAD01.   And the quest ion ear l ier  about13

var iat ion in exposure,  th is is one of  the ways we try to take care of  i t14

by looking at  the 95-percent conf idence l imit  on the maximum15

l ikel ihood exposure.16

          Then we would do one of  two things.  We would draw a straight17

l ine to zero wi th a ruler  and say th is is  the best  we can do at  the18

present t ime.  We don't  know what the shape of  the curve is19

underneath the 350 on the LAD01.   You could draw theoret ical  l ines20

for  i t  i f  you thought i t  was subl inear.21
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          We have done the same thing with lung cancer.   And this type of1

work is what we're using to quant i tate the costs and benef i ts f rom2

reducing the exposure to arsenic.   Next  one.3

          New Studies.   I ment ioned new studies.   Mark Mass, et  a l . ,  in4

2000, the Chemical  Research Tox icology, has some data that  a5

metabol i te,  the MMA3, for  example,  DMA3, may break DNA.  So you6

could have the possibi l i ty of  a direct  interact ion.   Therefore,  we7

would certainly not use a subl inear f rom that standpoint .8

          There's a new study in New Hampshire,  Dartmouth,  on skin9

cancer instance in high arsenic.   We're also looking at  that  to look at10

arsenic effects of  rural  water in the Uni ted States.11

          A lot  of  the cr i t ic isms in the Off ice of  Water have been you12

have no U.S. studies.   Wel l ,  that 's  probably t rue.   We have a lot  of13

U.S. studies.   They're just  not very big.   And people say we don't  care14

what happens somewhere else.  We want a study in the U.S.  So we15

have to answer that .16

          But th is is one study that we are looking at  that  was actual ly17

done in the United States.   Next  s l ide.18

          The NRC Update.   We are actual ly quant i tat ing.   This is 2001,19

the one that  just  came out.   We're actual ly quant i tat ing the bladder20

and lung cancers.   And they said those should be the focus of  our r isk21
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assessment.   They say the Southwestern Taiwan data are st i l l  the most1

appropr iate for r isk assessment and that the present mode of act ion are2

not suff ic ient  to depart  f rom the defaul t  assumpt ion of  l ineari ty.  3

Which means that when we come to the LAD01, we would draw a4

straight  l ine to zero to do our calculat ions.   Next  s l ide.5

          This is  just  a set  of  numbers,  and this is  some of the ones we're6

looking at .   And this is just  for  i l lustrat ion purposes.  We're not sure7

we're going to use this model.   But i t  just  shows you, i f  you look at  the8

MLE and the excess l i fet ime r isk at  these values,  you can see that9

f rom 3 to 20, you go with female bladder cancer 4 to 24 and 7 to 45. 10

So as you go up, you're going to al low more bladder cancer.   This is11

going to be balanced by the cost  of  t reatment.12

          VOICE:  Is that  for  10,000?13

          DR. ABERNATHY:  Yeah.  Next  s l ide,  p lease.14

          This is something I just  want to touch on, and this is where we15

di ffer.   We can come to the same point  in the road as our col leagues at16

OPP, for example.  Just  assume we did.17

          But here is where we wi l l  d iverge from other programs because18

we have to look at  a pract ical  quant i tat ion l imi t .   In th is case, i t 's19

three micrograms per l i t re.   Our pract ical  quant i tat ion l imi t  isn 't  what20

can be done in a universi ty lab.  It 's  what can be done in a contract  lab21
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within a reasonable cost .1

          Because when we put out a regulat ion, they have to sample so2

many t imes a year and send the resul ts to us.   So we can't  require them3

to go down to .1 microgram because i t  would cost  them too much4

money and could not be done easi ly.   So that would be the low point5

or the basel ine for the arsenic occurrence --  I mean, excuse me, the6

arsenic level  in water we could say would be three would be the7

lowest.8

          Then we would look at  our occurrence date.   We have our own9

data.  We have that f rom others.   They agree.  Then this would help us10

in our calculat ions of  cost.11

          We have a certain amount of  t reatment.   Obviously,  i f  you're12

going to t reat  for  large and smal l  systems, th is is very important.   For13

example,  i f  i t  costs the Ci ty of  Los Angeles $8 mi l l ion to t reat  for14

arsenic,  wel l ,  that 's  not real ly very much money for 8 mi l l ion people15

in Los Angeles.   If  i t  costs $100,000 for a group of  25 people,  that 's  a16

lo t  of  money.  17

          So we look at  both large systems, and we also look at  smal l18

systems because sometimes the economic impact --  for  example,19

they've done calculat ions for a large system.  You're talk ing about20

pennies per month on your bi l l .   If  you look at  smal l  systems, you're21
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ta lk ing about anywhere, depending on your calculat ions,  up to $200 a1

month, $150.  So we do those calculat ions.2

          And we do that for  both benef i ts for  cancer,  noncancer.   And we3

also have a sect ion on affordabi l i ty for  smal l  systems.  And these al l4

go into the overal l  f inal  number.   Next  s l ide.5

          What procedural  steps are we going to take?  Wel l ,  in 2001, I6

th ink most people are fami l iar,  we actual ly put a 60-day extension on7

Apri l  that  was extended nine months unt i l  February 22, 2002.  And we8

f inal ized this extension.  That means that the new arsenic regulat ion9

should be out February 22, 2002, which is k ind of  n ice because on10

February 20, I ' l l  have 29 years in and be el igible to resign; and then I11

won't  have to answer those quest ions that our good fr iends send in.12

          To give you an example --  and that 's  one thing I th ink we ought13

to ment ion --  is that we do answer al l  quest ions.  For the other arsenic14

rule when we proposed i t  in February of  th is year,  there were over a15

thousand quest ions submit ted for us to answer.   And we did answer16

every s ingle one of  them.17

          In the near future,  we wi l l  real ly propose a rule sol ic i t ing18

comments.   We hope this wi l l  be in the middle of  November on 3,  5,19

10, and 20.  As I ment ion, we can go no lower than three, because that20

is  our pract ical  quant i tat ion l imi t .21
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          In May, August ,  we' l l  be seeking outs ide expert  review.  Next1

sl ide, please.2

          We've had three of these when had the Nat ional  Academy of3

Science do their  update.   And the f inal  report ,  Arsenic in Dr inking4

Water 2001, is avai lable at  the web si te.   You have a copy of  th is.   I5

wil l  say I haven't  been to th is web si te,  but  people who have said you6

can only download one page at  a t ime.  If  that 's  t rue, anybody that 's7

got a graduate student has a good project  for  them.8

          But they have given, as I ment ioned there, reasons for i t  that we9

should quant i tate lung and bladder,  that the Southwest Taiwan is st i l l10

the best data,  and that  there's no reason at  the present t ime to depart11

f rom l inear.   Next  one.12

          In addi t ion,  something that a lot  of  people don't  know about.  13

We looked at  the cost .   NDWAC, which is the Nat ional  Dr inking14

Water Advisory Committee subgroup.  These people are most ly15

engineers.   I went to th is meet ing;  didn't  understand a word they said.  16

But basical ly,  they said that  our cost  est imates were at  least17

reasonable.18

          This one is you can get on the web si te.   You have the19

www.epa.gov.safewater.   And you can download this one.  This is an20

EPA document and is for  anybody who wants to download i t  to look at21
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i t .   Next  s l ide.1

          The Benef i ts.   We had a science advisory board, your2

counterparts over in water --  we cal l  i t  the science advisory board --3

in which we had a bunch of  economists and a few tox icologists.   And4

they got  together and came out wi th a report .   And what they asked us5

to do was look at  total  benef i ts and cost,  incremental ,  and things we6

hadn't  been looking at  in the past.7

          One of them is latency, which is how long after you've been8

f i rst  exposed to an effect .   Wel l ,  some people,  mainly OMB, real ly9

wanted to look at  that because i t  cuts down the cost.   However,  we10

also decided to look at  the other s ide of  that,  and that 's  recovery af ter11

cessat ion of  exposure, which is another important part  of  i t .   And12

r ight  at  the present t ime, we're using smoking as just  a guidel ine13

because we don't  have good enough data at  the present t ime on14

arsenic.15

          This report  is  also avai lable on the EPA web si te.   If  you're16

interested in what they said,  you can certainly download i t .   Next  s ide.17

          Wel l ,  The Next Steps.  And just  to go through very quickly18

because I'm sure that  you probably aren't  interested.  We have a lot  of19

legal  regulatory pol icy and the scient i f ic considerat ions that  have to20

be done.  We're incorporat ing r ight now the resul ts of  al l  three expert21
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panels into our cost  benef i ts and MCLG, the heal th endpoint .   We'l l1

have another opportuni ty for  the publ ic to make comments.   And we' l l2

make a decis ion and publ ish i t  around February 22, 2002.  Thank you3

very much.4

          DR. ROBERTS:  Thank you, Dr.  Abernathy.   Are there any5

quest ions f rom the Panel  on the update on the regulat ion status?  Yes,6

Dr. Solo-Gabriele.7

          DR. SOLO-GABRIELE:  I had a quest ion about the low level ,  38

micrograms per l i ter.   Was there a cost  analysis,  a cost  benef i t9

analysis,  done on that?10

          DR. ABERNATHY:  No, no.11

          DR. SOLO-GABRIELE:  It  was just  based on the laboratory --12

          DR. ABERNATHY:  What i t 's  based on is the EPA has i ts on13

laborator ies for analysis.   And we do them and we send them to14

var ious contract  labs.  And these contract  labs are smal l  labs that15

actual ly do a lot  of  analysis for water systems, among other water16

systems.  And they have their  methodology that they can do.  And17

these range $10 to $50 in general .   If  i t  goes over that,  they say i t 's18

gett ing out  of  a pract ical  quant i tat ion l imi t  just  due simply to cost19

because we're talk ing about arsenic here.  20

          But th is isn 't  the only th ing they have to analyze where they21
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have a whole l is t  of  analyze.  So you real ly are in what can be1

analyzed for relat ively inexpensively and quickly and in a group.  So2

al l  those factors rol l  in.3

          We presented this data to the Science Advisory Board, and they4

agreed with the 3.   They fel t  that was where i t  should be.  And the5

other th ing is i t  wi l l  go down in the future.   But that  is the one r ight6

now.7

          DR. ROBERTS:  Any other quest ions?  Yes, Dr.  Smith.8

          DR. SMITH:  Thank you.  I 've only have had a chance to look9

brief ly at  the update,  the NES update.   And my recol lect ion --  perhaps10

some of the epidemiologists and others involved with the commit tee11

at the table can help me.  There appeared to be some discussion about12

different approaches when you're doing cancer r isk est imates for13

whether you use basel ine cancer incidents associated wi th the Uni ted14

States versus Taiwan.  15

          Is  EPA carving out a posi t ion of  where they're going to come16

down on that?17

          DR. ABERNATHY:  At  present t ime, I 'm not sure.   I - -  just  let18

me make --  a few of these things are st i l l  under discussion, and they're19

internal  Agency, you know, EPA matters.   And a decis ion hasn't  been20

made.  So I'm not posi t ive yet  on that  one.  But they're doing the21
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calculat ions on both ways.1

          So unt i l  whoever,  and i t 's  certain ly not  me, makes that  decis ion,2

and i t 's  made publ ic,  I don't  know.  But i t 's  a good quest ion,  and I'm3

not sure which one they're going to do.4

          DR. ROBERTS:  Any other quest ions?  Dr.  Matsumura.5

          DR. MATSUMURA:  Wel l ,  I suppose we need clar i f icat ion that6

the part icular commit tee should real ly th ink about the economics for7

any of  those pol icy quest ions and what not.   This is just  for  ourselves.  8

I know this is not the dr inking water.   But some of  those exposure9

modes may come close, and this part icular presentat ion had the cost10

and that  type of  considerat ions.   So i t  is  something that  we have to11

discuss whether we st ick to science, or we're going to have some12

considerat ion on economics.  We have no economists here.13

          DR. ROBERTS:  Are there any other quest ions for Dr.14

Abernathy?  Yes, Dr.  Clewel l .15

          DR. CLEWELL:  Can I ask a quest ion that 's  actual ly for  the16

people in the pest ic ide off ice relat ing to what he just  said?  How do17

you intend to use the work that  they're doing for the MCL because I18

presume you don't  have to balance cost and benef i ts in the pest ic ide19

off ice l ike they do for the regulat ions regarding dr inking water.   Are20

you planning to use their  r isk est imates and then use your own21
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pol ic ies regarding acceptable cancer r isk?1

          VOICE:  I ' l l  t ry to answer that .   We do hope to use their2

approach, the quant i tat ive model ing approach, to the assessment of3

the r isk.   But probably wouldn't  start  using --  you know, they've4

already got water numbers.   So we don't  have to do that.   It  would just5

be related to the t reated-wood exposures.   6

          But,  you know, that  informat ion was considered updated or,  you7

know, to take into ser ious considerat ion compared to the l inear8

defaul t  that 's  publ ished in the IRIS data base.  That 's  basical ly how we9

would use i t .10

          DR. ROBERTS:  Are there any other quest ions?  If  not,  thanks11

very much, Dr.  Abernathy,  for  you update on events.12

          Before we get to the publ ic comments,  I would l ike to make you13

aware that  our f inal  member of  the Panel  has just  jo ined us,  Dr.14

Wargo.  And not to put you on the spot r ight  off  the bat,  but  we did a15

l i t t le in i t ia l  th ing where everyone introduced themselves, their  name,16

aff i l iat ion,  and their  expert ise.   If  you wouldn't  mind, can you sort  of17

f i l l  us in.18

          DR. WARGO:  Sure.   My name is John Wargo. I 'm a professor19

of Risk Analysis and Environmental  Pol icy at  Yale Universi ty where20

I 've been for about 15 years.   I special ize on kids's exposure to tox ic21
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substances.  And I also f loat  into the legal  arena.1

          DR. ROBERTS:  Great.   Thanks very much.2

          We now come to the point  on our agenda where we take3

comments f rom the publ ic.   And this is a very important part  of  the4

meeting because this gives us our opportuni ty to get a var iety of  other5

perspect ives on the var ious areas that  we're going to address.  But  let6

me just  make a couple of  announcements before we start  the publ ic7

comments.8

          One is that  I would ask each publ ic commentor to st ick to their9

al lot ted t ime.  We have a lot  of  people on the l is t  that  want to10

comment;  and in fai rness to them and to al low the Panel  t ime to11

del iberate these issues, we need to make sure that everybody st icks to12

their  al lot ted t ime.13

          Also, there are a lot  of  issues associated wi th CCA air-14

pressure-t reated lumber.   So potent ial ly there are lots of  points that15

could be made in the broad universe of  th ings.  But what we're16

meeting here to ta lk about are the scient i f ic  issues associated with a17

speci f ic prel iminary analysis by the EPA.  18

          So I would l ike each of  the publ ic commentors please to conf ine19

their  comments to scient i f ic issues that  are germane to our discussion20

and germane to this Panel rather than making broad statements about21
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other CCA issues.1

          As each publ ic commentor 's  turn comes --  and we're going to2

take them in the order in which we've received requests to address the3

Panel.   I mean, there may be some logical  sequence to the4

presentat ions.  But not knowing in advance what each person is going5

to say, we have no way of  knowing what that is.   So we're just  going to6

take them in the order in which people have requested the opportuni ty7

to speak to the Panel .8

          There is a place.  It 's  r ight  up in th is corner of  the table,  r ight9

next to where Dr.  Abernathy was, that 's  designated for the publ ic10

commentor.   Just  come forward, s i t  down, introduce yoursel f .   Let  us11

know your name, your aff i l iat ion, and who you represent.   And then go12

ahead and give you your comments.13

          I would,  also,  ask that  you would be avai lable immediately af ter14

you give your comments to answer any quest ions or c lar i f icat ions that15

the Panel might have for you.16

          Again,  I apologize.   We have to st ick to a fa i r ly t ight  schedule17

because we have a lot  of  commentors.   It  would be --  ideal ly,  we could18

engage in some discussion and dialogue with each of  the publ ic19

commentor,  but  we real ly don't  have the opportuni ty to do that,20

unfortunately.   21
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          So, p lease, just  take th is t ime avai lable to emphasize your main1

points.   For fo lks that  have submit ted mater ials in wr i t ing,  those have2

been distr ibuted to the Panel.   That 's the best venue, f rankly,  to get3

the sort  of  detai led technical  informat ion.4

          As we begin,  we're going to take them in order.   And I' l l  sort  of5

announce who's up and who's on deck to k ind of  keep things moving6

along.  If  you're going to be the next  one up, i f  you could start7

working your way up to th is part  of  the room so you can jump in when8

your turn comes.9

          The f i rst  indiv idual  that 's  on our l is t  is  Mike McGrath,  and he10

wil l  be fo l lowed by Jane Houl ihan.  Is Mike McGrath present in the11

audience?  Okay.  Then let 's go to Jane Houl ihan, who' l l  be fol lowed12

by Chr is Wi l l iams.13

          MS. HOULIHAN:  Let 's get our presentat ion booted up here just14

to let  you know in a nutshel l  what we' l l  ta lk about today at15

Environment Working Group.  We're a publ ic interest research16

organizat ion,  nonprof i t  - -17

          DR. ROBERTS:  I 'm sorry.18

          MS. HOULIHAN:  --  based in Washington.19

          DR. ROBERTS:  I 'm sorry to interrupt  you r ight  off  the bat ,  but20

can you introduce yoursel f  for the record.21
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          MS. HOULIHAN:  Jane Houl ihan.  I 'm Research Director at1

Environmental  Working Group.  We're a nonprof i t  publ ic interest2

research based in Washington, D.C.  And we've spent the last  several3

months putt ing together data on arsenic-treated wood for an exposure4

assessment that  we'd l ike to present to you today.5

          We've done a Monte Carlo-style r isk assessment to look at  the6

fu l l  range of r isks that  chi ldren might  face from exposures to play7

structures and decks bui l t  f rom arsenic-treated wood.8

          I,  a lso,  would l ike to acknowledge my coauthors here, Sean9

Gray and Richard Wiles,  at  Environment Working Group.  We put th is10

study together,  the three of  us.11

          So just  to start  out ,  just  as a basic real i ty check,  I just  wanted to12

remind people who aren't  in regular contact wi th toddlers --  i f  you13

could go back one, Sean --  how kids play on pressure-treated wood14

just  to remind ourselves.   In the end, i t  a l l  comes down to numbers.15

          But when you look at  i t  on the playground, these kids real ly do16

contact  qui te a bi t  of  the wood.  You can see in th is picture two l i t t le17

boys on the ramp are,  lying down on the ramp.  They have short18

sleeves and shorts on.  Two l i t t le gi r ls have their  bodies against  the19

wood posts.   This is al l  pressure-treated wood.  Toddlers also mouth20

the wood and rub on the wood.  Things we never do as adul ts are just21
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perfect ly normal behavior for  l i t t le chi ldren so the exposures are qui te1

different f rom adul t  exposures.   Okay.  Next  s l ide.2

          Basical ly,  our r isk assessments that  have been done to date,  and3

there have been several  by the Maine Department of  Heal th,4

Cal i fornia DHS, and the Universi ty of  Flor ida and CPSC's 19905

assessment.6

          Those assessments done to date have been point  est imates of7

r isk that  have looked ei ther at  an average expose or some sort  of8

reasonable upper bound exposure.   And ours is di fferent in that  we've9

simulated in a Monte Car lo-style assessment what might be a more10

fu l l  range of  r isks f rom the low end to the high end given the range of11

chi ldren's body weights and the style of  play that chi ldren have.12

          And i f  you can --  you should have a copy of  th is presentat ion. 13

If  you look under the explanat ion of  our scenario,  basical ly,  the run14

that  I ' l l  present today, we've looked at  a mi l l ion chi ldren in th is run. 15

We simulate their  play from ages one through six  years of  age up to16

their  seventh bir thday.  And we, also, focus on the subset of  k ids that17

you would be most concerned about.   Those are kids who play fair ly18

regular ly on pressure-treated wood.19

          One group of  chi ldren we look at  we assume plays three t imes a20

week on the wood.  And then we add on a second group of  k ids21



                                                           
                                                          
40

assuming that they have a deck on their  house and they play maybe1

three t imes a week on the deck at  their  house.2

          This model,  we --  the things that  are var iable in our model that3

make i t  a Monte Carlo-style r isk assessment are l is ted on the lef t -hand4

chart  there.  We vary body weight and surface area.  So for each chi ld5

that 's  run through the model,  we choose a body weight and then6

calculate a surface area based on measured values.7

          We al low the range of arsenic concentrat ions in contaminated8

soi l  beneath the play structure to vary.   And when I say "vary," the9

var iabi l i ty is  st i l l  a l l  based on measured distr ibut ions f rom studies10

that have been compi led by EPA in this process.  They have copies of11

al l  these studies,  I bel ieve, that we've used in our r isk assessment.12

          We, also, let  vary the dis lodgeable arsenic that adheres to a13

chi ld 's hand and skin,  a lso based on the many studies that  are14

avai lable for  that  parameter.15

          And then last ly,  you know, the quest ion of  how much soi l  do16

chi ldren ingest dai ly.   We have high --  in that exposure parameter,  we17

have high-,  medium-, and low-exposure chi ldren and al low ingest ion18

to vary wi th in each of those categories.19

          And al l  other model parameters in th is Monte Carlo assessment20

are f ixed for the simulat ions.  So we use, you know, for a21
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bioavai labi l i ty,  for  the amount of  t ime that chi ldren play outside, for1

soi l  adherence to skin,  al l  the other standard parameters that  go into2

these kinds of  models.   We use the parameters proposed by EPA in3

their  document that  they prepared for th is meet ing.4

          I,  a lso,  compared that to a study done by Gradient,  funded by5

Osmose and Arch Chemical  Companies, to see what sort  of  range the6

spectrum looks l ike in di fferent assumptions that people choose. 7

Okay.  Next  s l ide.8

          This data is incorporated into our model.   These are the three9

studies that  were avai lable to us that  looked at  the amount of  arsenic10

that  rubs off  onto hands.  So this is actual ly data f rom hand-wipe11

studies where normal ly an adul t  volunteer goes to a deck or a play12

structure,  rubs their  hands on the structure,  and then i t 's  r insed off13

and measured in the laboratory.   It 's  done on a surface-area basis.   14

          So in the inter im, these studies,  you have numbers that are in15

micrograms per hundred square cent imeters of  hand in th is case.  In16

hand area, i t 's  normal ly the palm area.17

          One of  these studies was conducted by the State of  Cal i fornia.  18

That 's an adul t  hand on a municipal  play structure.   The middle group19

of t r iangles there represents the data f rom the Maine DHS Study in20

1998.  That was an adul t  volunteer,  wet and dry hands.  This volunteer21
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rubs their  hands on a deck that was three years old.   And you see a big1

var iabi l i ty depending on the condit ions of  the hand and the rubbing2

style.3

          And the third group, the tr iangles on the end, is a wood industry4

study conducted by SCS in 1998.  And that study focused pr imari ly on5

new sealed wood.  It  looked at  dis lodgeable arsenic that ended up on6

the hands of  adul t  volunteers.   And you can see the residues are lower7

on that study because most of  the wood from that study is sealed and8

dislodgeable arsenic is  lower on that  surface of the new one.  Okay. 9

Next s l ide, please.10

          And this is the other hal f  of  what goes into our equat ion for how11

much arsenic would end up on a chi ld 's hands.  Each of  these sort  of12

vert ical  l ines represents an indiv idual  study of  dis lodgeable arsenic13

on a part icular structure.   And this is arsenic that ends up on a wipe. 14

So al l  of  these are wipe samples.  Some of these are wet wipes;  some15

are dry wipes.  They are conducted by --  each of the legend on the16

r ight-hand side is in order for how the dots progress across the chart .17

          And the Y ax is here is in micrograms of d is lodgeable arsenic18

per hundred square cent imeters of  wood.  So you can see i t 's  pret ty19

var iable.   These studies are dominated by new sealed wood.20

          There's a few of the studies,  sort  of  the middle grouping of21
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studies,  represent 14 play structures that have been sampled by the1

State of  Connect icut  and by the Cal i fornia Health and Welfare2

Cal i fornia Study.  So those 14 play structures were al l  aged and3

heavi ly t raff icked and have sort  of  moderate dis lodgeable arsenic4

concentrat ions.5

          The third group of  samples from the lef t ,  which is the pink6

samples, represent samples that  we've col lected over the past  several7

months.  New woods.  Most of  i t  is  unsealed, purchased from retai l ,8

decking boards,  two by fours.   So this is what you would buy at  a9

major retai l  store i f  you were a home owner.10

          And we sampled this wood with wet wipe methods and got,  in11

some cases, dis lodgeable arsenic concentrat ions as high as a thousand12

mil l igrams in our extreme sample per 100 square cent imeters --  I 'm13

sorry --  micrograms not mi l l igrams --  per 100 square cent imeters of14

wood.15

          They can do a quick --  th is is  a real ly important  graph in my16

mind because i t  can be quickly compared to the cancer r isk,  excess17

l i fet ime cancer r isk,  computed by NRC for dr inking water.18

          In the NRC update,  essent ia l ly,  three micrograms of arsenic per19

l i ter  of  water ingested dai ly at  about a l i ter  a day corresponds to a20

one-in-a-thousand cancer r isk.   So i f  you look at  th is graph, about a21
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dose of  three micrograms per day wi l l  give you a one- in-a-thousand1

cancer r isk.2

          Now, when you think about dis lodgeable arsenic per hundred3

square cent imeters,  100 square cent imeters happens to be almost4

exact ly the average size of  the palm of a s ingle hand of a5

four-year-old.   So I l ike to th ink of  th is data in terms of  micrograms6

on a palm pr int  of  a four-year-old.7

          And you can see, compared to the three-micrograms-per-day8

dose, the arsenic that could end up on a chi ld 's hand, that could rub9

off  on a chi ld 's hand from the arsenic-treated woods, is far,  far  higher10

than three micrograms.  And you can make assumptions about does the11

wipe take off  more arsenic than a hand would,  how much of  that12

arsenic f rom a chi ld 's hand would end up in the chi ld 's mouth, how13

much would be dermal ly absorbed.14

          But once you get into several  hundred micrograms on a chi ld 's15

hand compared to the three micrograms per day at  a-one- in-a-thousand16

cancer r isk,  i t 's  real ly pret ty easy under anyone's exposure scenarios17

to get  up into the range of real ly high cancer r isks.   It 's  easy to get18

three micrograms per day exposures for k ids.   Next  s l ide.19

          If  I could just  go back.  I 'm sorry.   I neglected to te l l  you how20

we actual ly used th is data in the model .   21



                                                           
                                                          
45

          In the model ,  each of these vert ical  l ines represents an1

indiv idual  p lay structure;  and a model chi ld is randomly assigned one2

of these play structures.  And then the concentrat ion wi th in that  play3

structure var ies randomly each t ime a chi ld goes out to play on the4

deck or on the play structure.5

          The next  s l ide represents studies.  These are studies that  have6

measured arsenic levels in the soi l  beneath arsenic-treated wood. 7

There have been a number of  studies done.  One, the State of8

Connect icut  measured arsenic levels in soi l  beneath seven decks,9

sandy loam soi l .   And two of  those seven studies found qui te high10

concentrat ions up to 350 mi l l igrams per k i logram.11

          Now, just  to put  that  in perspect ive when you're doing l ike a12

hazardous waste si te c leanup, c leanup levels can be 10 mi l l igrams per13

ki logram, 20 mi l l igrams per k i logram in that  range.  So these are14

pretty far above what would get you into a superfund cleanup level  at15

hazardous waste si tes.16

          Most of  the other studies represented here were done in sandy17

soi ls.   A number of  structures were tested in Flor ida, most ly sand, an18

Osmose test  faci l i ty in the State of  Flor ida,  and an addi t ional  study19

conducted by the wood industry,  SCS 1998.  That study focused on 1020

prefabr icated decks in the State of Virginia.21
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          Now, the residue levels in the soi l  were lower than what 's been1

found in other studies.   The study author over-speculate that  maybe2

that 's  because sawdust was not  generated because the deck was3

constructed off-s i te.4

          In our model,  as a chi ld is in i t iated in a model run, I randomly5

select  one of  these distr ibut ions to represent the soi l  beneath that6

chi ld 's deck or that  chi ld 's play structure.  And that  represents the soi l7

the chi ld 's exposed to.8

          However,  s ince these data are dominated by these prefabr icated9

decks and prefabr icated decks aren't  real ly that common, I only10

al lowed a 10-percent chance that each chi ld wi l l  be exposed in a11

prefabr icated deck scenario.   And other chi ldren are exposed to al l  the12

other distr ibut ions that represent structures that are constructed on13

si te.14

          Okay.  The next  s l ide represents how much dir t  k ids eat .   And15

EPA has been around and around on this issue, summarized i t  in more16

than one document.   These are f ive of  the key studies that  are of ten17

ci ted that  EPA bases i ts exposure est imates on.18

          We've reproduced the data from these studies,  based on the19

distr ibut ion stat ist ics.   And what we do in the model  is  randomly20

assign a chi ld to each one of  these measured distr ibut ions.  This is21
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how many mi l l igrams of  soi l  per day are ingested incidental ly by the1

chi ld.   And then we div ide chi ldren up into high-,  medium-,  and2

low-exposure chi ldren to s imulate maybe the di fferent ways that3

chi ldren play.   Some chi ldren just  maybe play a l i t t le more intensely4

than others.5

          Then we randomly select  for each play day a soi l  ingest ion6

value wi th in that  th i rd of  date,  ei ther h igh,  medium, or low.  So soi l7

ingest ion in our model var ies as wel l .   And we have some chi ldren8

who ingest qui te a bi t  of  soi l  just  as happens in real  l i fe.9

          Okay.  Next ,  we get to body weight.   And this is one of  the key10

di fferences, also, in our Monte Carlo assessment compared to the11

point  assessment done by some of the Agencies.12

          We used NHANES data f rom CDC for 6,000 chi ldren to13

generate body weight distr ibut ions that represent the 1st  to the 99th14

percent i les of  chi ldren through t ime, f rom one year of  age to seven15

years of  age, our s imulat ion per iod.16

          In our model ,  because Enhanes doesn't  measure an indiv idual17

chi ld through t ime, we assume that ,  say,  a chi ld who's born at  a18

f i rst-percent i le weight stays at  a f i rst-percent i le weight through seven19

years of  age.  So a smal l  chi ld in our model  stays smal l ,  and a large20

chi ld stays large.21
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          As each of  the one mi l l ion chi ldren are run through our model,1

we start  the simulat ion by select ing the percent i le of  body weight that2

we wi l l  use through the chi ld through the model run.  And the next3

th ing we do is calculate the body surface area of  that chi ld.   And,4

obviously,  body surface area is a funct ion of  body weight.5

          And we, again,  fa l l  back on NHANES data for body surface6

area.  And we use a regression from Gehan and George, 1970, a study7

reviewed by EPA, to form this graph that  gives surface, the rat io of8

suff ic ient area to body weight,  on the Y ax is as a funct ion of  weight in9

ki lograms.  10

          So for each chi ld as the model marches through t ime we update11

that  chi ld 's weight  monthly and use th is regression curve to calculate12

a new surface area for that  chi ld each month as the model  marches on.13

          So the surface area of  the body, of  course, is used in dermal14

absorpt ion pathways.  And we've looked at  a couple of  di fferent15

scenarios in our model.   But our base scenario uses legs, arms, and16

hands as a possible surfaces that  are exposed to soi l ,  that  soi l  would17

adhere to.   And in our model,  we assume that only an area equivalent18

to the palms of  the hands, the back of  the forearms, or about a quarter19

of the arms, and the back of  the legs or about a quarter of  the legs, are20

exposed to soi l .21
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          And our dermal absorpt ion,  a lso,  includes dermal absorpt ion of1

dislodgeable arsenic.   So those same surface areas are used for the2

dislodgeable arsenic dermal absorpt ion pathways.3

          And that body parts I forgot to ment ion, the surface area of  the4

hands and the legs and the arms, are based on regressions that are5

f rom data presented in EPA's Exposure Factor Handbooks.6

          Next  s l ide.   Okay.  So our basic s imulat ion, we do a couple of7

th ings.  We have the four basic parameters that  we al low to vary;  and8

that 's  body weight,  body surface area, dis lodgeable arsenic on the9

wood surface, soi l  arsenic concentrat ion in the soi l  beneath the10

structure,  and we, also,  a l low soi l  ingest ion to vary.   11

          And beyond that,  we use parameters that are provided in the12

EPA document presented to you guys at  th is meet ing.   And we13

compare that to the assumptions that were used in the wood-industry14

sponsored study done by Gradient th is year.   And I imagine they' l l15

present some of  that  data as wel l  at  th is meet ing.16

          So this is a pret ty dense overhead, which I apologize for;  but i t17

gives al l  the detai ls  of  what goes into the Monte Car lo r isk analysis18

for  these di fferent parameters.   And i f  I could just  run through them19

real ly quickly i f  you guys can stay awake.20

          Fi rst ,  d is lodgeable arsenic,  one of  the big assumptions is that21
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goes into the r isk analysis is how many handloads of  dis lodge arsenic1

are ingested per day.  The Gradient  scenario assumes a quarter of  two2

hands, so hal f  of  one hand.  EPA's assumptions, EPA looks at  two3

scenar ios,  .8 handloads per day is an average up to 4.95 as a4

reasonable maximum exposure.5

          And that 's  al l  based on their  assessment based on video studies6

done by EPA and others.   And the assumption that the average kind of7

hand exposure that a chi ld might have is to put about three f ingers in8

their  mouth,  remove about 50 percent of  the dis lodgeable arsenic on9

the hand.  And kids,  i t  turns out f rom these extensively reviewed10

video studies,  put  their  hands in their  mouths about nine and a hal f11

t imes an hour.   That 's an average up to 20 t imes per hour.   Some12

studies show much more than that .13

          In our EWG 2001 as a f inal  column there, that 's  what we've14

assumed in our scenario.   We just  used the average here.  We don't  t ry15

to s imulate high exposures.   So on every model chi ld,  a l l  our one16

mil l ion model chi ldren, are nine and a hal f  t imes an hour they put17

their  hands in their  mouths for the hour they're playing on the deck or18

the play structure.19

          Then other f ixed parameters,  b ioavai labi l i ty of  ingested20

dislodgeable arsenic,  the wood industry assumes about hal f .   EPA, in21
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our assessment,  we use about 100 percent.   The fract ion of1

dislodgeable arsenic that 's  absorbed through the skin in the version2

presented to CPSC that  was considered negl igib le in the wood3

industry study, we've used EPA's assumptions, which is 6.4 percent4

absorbed.5

          How much soi l  chi ldren eat .  Twenty-f ive mi l l igrams per day in6

the Gradient assessment.   EPA has proposed 100 mi l l igrams per day as7

an average from al l  the avai lable data and a reasonable maximum8

est imate of  400 mi l l igrams per day.  Of course, that 's  one of  our9

var iable parameters;  so we let  that  vary for each chi ld.10

          Bioavai labi l i ty of  arsenic f rom ingested soi l  ran f rom 16 to 2511

percent,  depending on which document you read.12

          How much soi l  adheres to skin?  The wood industry study uses13

.2 mi l l igrams per square cent imeter.   EPA has suggested 1.4514

mil l igrams per square cent imeter.   That comes from a pott ing soi l15

study but,  a lso,  happens to be the average value of  what 's been16

measured for wet verses dry soi ls,  how much adheres to chi ldren's17

skin.   We've use EPA's parameter in our model.18

          So then how much of the soi l  arsenic is  absorbed through the19

skin versus the dis lodgeable arsenic?  The wood industry study20

assumes 3 percent.   EPA and our assessment are 6.4 percent.21
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          And then the important parameter of  what is the level  of1

dislodgeable arsenic,  the level  on the wood.  And the wood-industry2

study has chosen to use nine values from a single industry sponsored3

study.  The maximum there is 13 micrograms per 100 square4

cent imeters.5

          That 's real ly low compared to many of the values that  have been6

measured.  We found pret ty commonly hundreds of  micrograms per7

chi ld 's handprint ,  100 square cent imeters were dis lodgeable.8

          EPA, of  course, is pending on that decis ion.  They have a9

proposed sampl ing plan out to deal  wi th that.10

          Dis lodgeable arsenic on wood.  We've based our analysis on the11

19 distr ibut ions that I showed you previously.   These are measured12

distr ibut ions on indiv idual  structures.   The range goes from about13

zero to over a thousand micrograms per hundred square cent imeters14

for  a part icular new wood sample that was unsealed.15

          Next ,  what has been assumed through these studies for the16

arsenic level  in the soi l  industry sponsored study was used, SCS 2000,17

reasonable maximum of 30 mi l l igrams per k i logram.  EPA is pending18

on that one again.   Proposed a sampl ing program to better def ine soi l19

concentrat ions.20

          We've used the data that ex ists for 27 indiv iduals structures and21
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the soi l  concentrat ions beneath the structures.  It 's  qui te a lot  of  data.  1

It  ranges from nondetectable to levels to 350 mi l l igrams per k i logram2

in  the soi l .3

          This is  a real ly important  parameter,  the next  one, the4

wipe-to-hand transfer coeff ic ient.   So the quest ion is:   If  you get a5

certain amount of  arsenic on a wipe sample, how does that compared6

to what would be on a hand sample i f  a hand had swiped that same7

area?8

          The wood-industry study gets around that by using a s ingle9

study that di rect ly measured hand data.   EPA is proposing that they' l l10

assume that  what gets on the wipe is the same as what would get  on a11

hand.12

          We've sort  of  gone two ways on that .   We f i rst  present data13

assuming that about a quarter of  the wipe arsenic would end up on the14

hand.  And then we've said,  wel l ,  what i f  instead pret ty s imi lar what15

ends up on a wipe is also the same as what ends up on the hand.  And16

we present both of  those scenarios here.  17

          And one quarter factor,  or  i t 's  actual ly 4.6 t imes as much on a18

wipe as is on the hand, has a basis in an industry study conducted by19

SCS in year 2000, I bel ieve, that compared --  they took the same20

samples of  wood and used wipes, dry wipes, on that wood and also21
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hand wipes.  And i f  you compared those samples direct ly,  the data is1

extraordinar i ly var iable.   But the median --  but  somet imes the hand2

concentrat ions are higher than the wipe concentrat ion and somet imes3

lower.   4

          But the median value is 4.6 which is what I 've used in th is5

assessment.   So four t imes six  t imes the arsenic is 4.6 t imes higher on6

the wipe then on a hand given that you're swiping the same area.7

          Next  is body weight.   Gradient and EPA assumed f ixed body8

weight for  the age group that they look at .   And we, of  course, let  the9

body weight vary.   Each chi ld is given a percent i le body weight f rom10

the 1st  to the 99th percent i le based on N//HANES distr ibut ions.11

          And last  but not least is the body surface area which goes into12

how important dermal absorpt ion is.13

          Gradient assumes ent i re legs,  arms, and hands for soi l ;  nothing14

for  d is lodgeable arsenic.   EPA, i t  looks l ike,  is  proposing the ent i re15

surface of  arms, legs, and hands.  We've assumed part ial  arms, legs,16

and hands: a quarter of  the legs, a quarter of  the arms, and the palm17

area of the hands.18

          So now we get to the actual  computat ion which is excess19

l i fet ime cancer r isk.   This part icular graph that  I ' l l  show you is based20

on just  the Ira straight l inear 1.5 mi l l igram per k i logram day inverse21
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of that s lope factor not the NRC's new recommended values which1

look l ike they're higher.2

          We simulated, f i rst ,  a group of  chi ldren who are exposed to a3

play structure three t imes a week for an hour each t ime.  And we4

assumed that th is represents about a third of  al l  k ids get th is fa ir ly5

regular play and that  turns out to be 10 mi l l ion kids out of  the 306

mil l ion chi ldren in the age group that we're s imulat ing.7

          So you' l l  see the 10 mi l l ion kids on the X ax is here.  And the8

conversion of  our chart  f rom the PC to the MAC messed up our t i t le9

on the Y ax is,  but that 's Excess Li fet ime Cancer Risk on the Y ax is.10

          So for the basel ine assessment,  i f  you could pul l  that curve up. 11

This l ine is only ingest ion of  dis lodgeable arsenic on play structures12

for  k ids who play three hours a week on these structures.  You can see13

even in th is basel ine assessment,  i f  you fol low over 10-to-the-minus-414

l ine,  you have about 15 percent of  al l  our k ids are above 10-to-the-15

minus-4 r isk level .   So we're al ready in the extremely high zone for16

the single exposure route and exposure pathway for a good number of17

the kids that we're looking at .18

          Now as you add routes and pathways on top of  that,  which is19

what real i ty is,  the second l ine adds to that graph dermal absorpt ion20

f rom the dis lodgeable arsenic.   So i f  a quarter of  the legs, a quarter of21
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the hands, and the palms are exposed to dis lodgeable arsenic,  6.41

percent of  that dis lodgeable arsenic absorbs through the skin,  you get2

th is addi t ional  r isk.3

          Next ,  we asked the quest ion, wel l ,  what happens i f  th is chi ld is4

also playing in contaminated soi l  under th is structure.   So the third5

l ine represents soi l  exposures.  And that 's assuming that  there is soi l6

ingest ion each day that  comes from soi l  that 's  been contaminated wi th7

arsenic.   8

          We use measured distr ibut ions for  soi l  ingest ion.   And i t 's  just9

more r isk and more r isk pi l ing up as you add these pathways.  And10

these are, of  course, real  pathways that  many kids are exposed to.   So11

then th is is  k ids three t imes a week.12

          We then ask the quest ion, wel l ,  what happens i f  a chi ld is going13

to a school or has a play structure at  home?  So they're regular ly14

playing on pressure-treated wood and they have a deck on the deck of15

their  house; and they play on the deck, or they store toys under their16

deck;  and they're exposed to arsenic on their  toys that  are on the deck17

i tsel f .18

          Wel l ,  for  those kids,  the r isks get even higher.   And these19

chi ldren are assumed to --  that top l ine represents chi ldren three hours20

a week on a play structure and three hours a week on a deck.  And in21
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the dis lodgeable arsenic residues in the model,  we don't  d ist inguish1

between play structures and decks because the wood is al l  the same.2

          So i f  a study happened to look at  a play structure,  we' l l  use that3

distr ibut ion in the model,  a lso,  to represent levels that  would apply to4

a home deck.5

          And you can see from this top r isk curve, we've got  60 percent6

of our chi ldren exceeding a 10-to-the-minus-4 r isk.   In th is scenario,7

we assume as a basel ine 10 mi l l ion k ids are get t ing these exposures.  8

So the r isks are just  extraordinar i ly high.9

          And in these exposure parameters,  you know, we did our very10

best to pick reasonable est imates and, in some cases, probably tend to11

underest imate the exposures.  So that 's  our basel ine scenario.   12

          For the parameters that  are f ixed in the model,  we have13

basical ly used EPA's assumptions that they've proposed for your14

meeting this week.  We also did a comparison analysis for the wood-15

industry study that was presented at  the last  CPSC meet ing.16

          The top l ine is what we cal l  the "EPA scenario."  It 's  basical ly17

EPAs assumptions with our var iable parameters on top of  i t .   So18

var iable body weight,  var iable dis lodgeable arsenic soi l  and soi l19

ingest ion.20

          Then we said,  let 's  use those same var iables.   But  for the f ixed21
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parameters,  let 's  use the assumptions that  were used by the Gradient1

study.  You st i l l  get  60 percent of  a l l  k ids.   And under the wood-2

industry assumptions exceeding a 10-to-the-minus-5 r isk.   So i t 's3

real ly di ff icul t  to get under anybody's scenar ios under a one- in-a-4

mil l ion r isk for  chi ldren who are playing pret ty regular ly on this5

wood.6

          Now, let 's  look at  what happens.  You know, our basel ine7

assumptions are that  only a quarter of  the dis lodgeable arsenic would8

end up on a chi ld 's hand, about a quarter.   So let 's  look at  what9

happens i f ,  as EPA's proposed, al l  of  that  d is lodgeable arsenic ends up10

on the chi ldren's hands.11

          This,  again,  is  our basel ine scenario where a quarter of  the12

dislodgeable arsenic is al lowed on the skin.   If  you instead assume13

that  there's a one-to-one t ransfer rat io between the wipe studies and14

the hand studies,  you, of  course, jack up the r isks by that much more.  15

          We have, in th is case, two mi l l ion chi ldren; 20 percent of  the16

chi ldren in our model exceeding a one- in-a-thousand cancer r isk under17

a one-to-one transfer assumption.  These models get pret ty high pret ty18

quickly under di fferent assumptions.19

          Now in the last  graph, we've done an assessment of ,  you know,20

what happens i f  instead of  using the IRIS defaul t  s lope factor of  one-21
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and-a-hal f  mi l l igrams per k i logram day to the minus 1,  what happens1

i f  you instead use some of the LED01 values computed in the NRC2

update.3

          So what I 've done is just  to take some central  tendency4

est imates from the NRC report  for  both bladder cancer and lung5

cancer f rom the Taiwanese studies;  and I converted that to a dai ly6

dose, assuming 70 ki logram body weight and a l i ter  per day water7

ingest ion.8

          I computed the same scenario using instead that  cancer potency9

factor.   And you can see that  our basel ine scenario is on the bot tom,10

and that 's  the bladder cancer r isk using the IRIS one-and-a-hal f11

defaul t  l inear s lope factor.12

          The l ine on top of  that is what happens instead i f  you use the13

NRC LED01 wi th the assumpt ion that  the s lope is l inear.   And we14

extrapolated l inear ly f rom the 1 percent.   And then, of  course, that 2.815

factor gives you elevated r isks compared to the IRIS factor.16

          Then we looked on top of  that.   What happens i f  you look at17

lung cancer?   The LED01 sort  of  a central  tendency from the NRC18

report  wi th the l inear extrapolat ion, the r isks are even higher.19

          And then as the f inal  curve, which I guess we lost ,  we added20

bladder and lung cancer,  which is presented on your overhead.  And21
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the sum of those two cancers is based on the NRC central  tendency1

est imates for the LEDO1s.2

          So just  to sort  of  wrap this up, what I 'd l ike to leave you with is3

there are a lot  of  studies out  there al ready on dis lodgeable arsenic4

levels in ex ist ing structures.  There are 19 good studies that can5

already be used.  There are lots of  studies out  there on soi l  arsenic6

levels beneath the structures.  We simulated 27 of  these structures7

f rom ex ist ing studies.   And EPA has compi led much more data then8

we were able to compi le.   So they have even more than this.9

          So the point  I 'd l ike to leave you with,  one, is that there are data10

already out  there that  are perfect ly suff ic ient  to do a r isk assessment11

that  shows extraordinar i ly h igh r isks for  some of  these kids.   And our12

data are dominated --  the soi l  data is dominated by sand, so the13

arsenic concentrat ions are biased low.  The dis lodgeable arsenic14

concentrat ions are dominated by sealed structures.  So, again,  the15

dislodgeable arsenic concentrat ions are biased low.16

          So any addi t ional  studies that  go out  and sample more and more17

and more structures wi l l  take another year and wi l l  probably make18

these r isks look even worse.  So that 's  one point  I 'd l ike to leave you19

with.20

          And the f inal  point  I 'd l ike to leave you wi th is that  these r isks21
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for  many, many kids,  15, 20 percent of  the kids,  are real ly pret ty1

extraordinar i ly high.  And on top of  that,  they're dr inking2

arsenic-contaminated water;  and we didn't  incorporate those r isks in3

our analysis.4

          DR. ROBERTS:  Thank you for your presentat ion.  Are there5

quest ions f rom members of  the Panel?6

          MS. HOULIHAN:  I 'm glad I was so clear.7

          DR. ROBERTS:  Dr.  Thral l .8

          DR. THRALL:  I just  had a quest ion for  c lar i f icat ion.   I 'm not9

fami l iar  wi th th is.   Is  the amount of  soi l  ingested actual ly measured in10

some way, or is that  just  der ived from the hand-to-mouth contact  in11

the amount of  soi l  on the hands?12

          MS. HOULIHAN:  The ingest ion of  the dermal absorpt ion13

arsenic --  I mean the dis lodgeable arsenic --  is  based on the14

hand-to-mouth t ransfer coeff ic ient .   The ingest ion of  soi l  arsenic is15

based on these key studies that have measured chi ldrens's exposure to16

soi l  mainly through trying to recreate soi l  ingest ion through17

measuring body f lu ids and arsenic that 's  excreted or,  you know, soi l18

contaminants that  are excreted.19

          DR. THRALL:  So they're actual ly measured then.20

          MS. HOULIHAN:  Right.   In the f ive key studies that we've21
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used, there are measurements for each point  on that  chart .  That 's in1

your presentat ion mater ials.   That represents one chi ld 's dai ly2

ingest ion of  soi l  that  was computed in these studies.3

          DR. THRALL:  Okay.4

          MS. HOULIHAN:  These are,  also,  the methods that EPA has5

put forward as how they propose to look at  ingested arsenic for the6

two di fferent possible pathways.7

          DR. ROBERTS:  Dr.  Kosnett ,  then Dr.  Ginsberg.8

          DR. KOSNETT:  Did you al low certain var iables to vary9

independent ly,  for  example,  the amount of  d is lodgeable arsenic and10

the amount of  arsenic in soi l  below the structure;  or did you somehow11

t ie those together?12

          MS. HOULIHAN:  They weren't  t ied together.   They were13

independent.   So a given structure --  and I th ink in real  l i fe,  they'd14

probably f ind that  they're independent because the arsenic level  on a15

structure wi l l  depend so much on the age of  the structure and the16

condit ion of  the wood; and the arsenic level  in the soi l  depends real ly17

strongly on how often the wood might have been sealed and the soi l18

type and the condit ions, the weather condi t ions.  So those are just19

going to be al l  over the board.20

          DR. KOSNETT:  Is the lack of  independence borne out by21
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empir ic studies,  do you know?1

          MS. HOULIHAN:  I haven't  seen studies that  have tr ied to2

address that quest ion.3

          DR. ROBERTS:  Dr.  Ginsberg.4

          DR. GINSBERG:  I 'm cur ious why you didn't  run any of  your5

Monte Carlo s imulat ions based upon --  and maybe you did.   It  just6

wasn't  c lear f rom your presentat ion.   Based upon your f igure where7

you had the hand-rub informat ion.   I mean, you're doing this8

extrapolat ion f rom the swipe to how much gets on the hand.9

          MS. HOULIHAN:  Right.10

          DR. GINSBERG:  But we have data on people rubbing decks11

with hands.12

          MS. HOULIHAN:  And what we did was --  and I d idn't  ment ion13

th is --  use direct ly that  hand data.   So the hand studies,  each of  those14

hand studies,  represents a structure.   And we use that data direct ly.  15

But then i f  we chose a structure where only wipe data was avai lable,16

then depending on the scenario,  we ei ther adjusted that or we did a17

one-to-one t ransfer coeff ic ient .18

          DR. GINSBERG:  So that 's  part  of  your distr ibut ion for the19

dis lodgeable data set  there.20

          MS. HOULIHAN:  Right.21
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          DR. GINSBERG:  You said there's 19 structures.   So those three1

data sets are part  of  that  19; is that  what you're saying?2

          MS. HOULIHAN:  I th ink,  actual ly,  the 19 does not include the3

three hand structures;  but  I 'd have to go back and check.  Sean?  It4

does include.  Nineteen does includes the three hand studies.   Sorry.5

          DR. GINSBERG:  It 's  a l i t t le hard to see how you exact ly put6

together these distr ibut ions and selected points off  of  them for your7

high-,  intermediate-,  and low-exposed groups.8

          MS. HOULIHAN:  That 's for  soi l  ingest ion only;  r ight?9

          DR. GINSBERG:  So for the dis lodgeable --10

          MS. HOULIHAN:  Dis lodgeable --11

          DR. GINSBERG:  Why don't  you descr ibe how you compi led al l12

th is data and picked points off?13

          MS. HOULIHAN:  So a chi ld is introduced into the model.   A14

body weight percent i le is selected.  So that k id is,  say,  a 27-percent i le15

weight k id,  which is maintained throughout the seven years,  the s ix16

years of  the model.   And then the chi ld,  in the beginning of  the model,17

is  assigned one of  these dis lodgeable arsenic prof i les f rom an18

indiv idual  structure.   And they're also assigned one of  the soi l  arsenic19

distr ibut ions.  And those are selected independent ly.20

          A chi ld is given a 1-and-15 chance of  get t ing one of  the samples21
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of new wood from our data,  which our samples are qui te high.  I d idn't1

mention th is detai l .   But in those real ly h igh concentrat ions,  we only2

let  persist  for  one month and then we assumed there is some process3

where that arsenic is washed off  the wood.4

          The aged structures, we let  those structures, that  whole5

distr ibut ion of  d is lodgeable arsenic,  persist  through the chi ld 's6

simulat ion per iod.   Just  one structure.   Yeah.  So that persists.7

          And then we give a chi ld --  th is is a level  of  detai l  you might8

not want to know --  a one- in- four chance of  moving every year9

because chi ldren move.  And i f  the chi ld is  selected to move in the10

model,  we pick a new structure and a new soi l  d istr ibut ion.  11

          So the chi ld is  marched through t ime in th is model .   Three t imes12

a week, three hours a week, they're exposed to a deck and play13

structure,  depending on a scenario.   And then monthly,  the body14

weight is updated and the surface area of  the chi ld is updated.  So then15

we just  cont inue to compute th is average dai ly dose through t ime and16

in  the end div ide by the l i fet ime of  the chi ld.17

          DR. ROBERTS:  Let  me ask:   Is there a wr i t ten descr ipt ion that18

has these methodologic detai ls that could be avai lable for the Panel?19

          MS. HOULIHAN:  I d id wr i te up a methodology that you should20

have a copy of.21
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          DR. ROBERTS:  We do have this,  but I haven't  had a chance to1

read i t .   It  just  appeared over lunch.2

          MS. HOULIHAN:  Yeah, you only just  got i t .3

          DR. ROBERTS:  Wi l l  there be informat ion in here that  wi l l4

answer Dr.  Ginsberg's,  and perhaps others,  quest ion about th is?5

          MS. HOULIHAN:  At the level  that I - -  yes, the descr ipt ive6

level  that  I 'm answering them now and in combinat ion wi th the data7

graphs that I 've presented here is a pret ty good summary of  everything8

we've done in our method.9

          DR. ROBERTS:  Okay.  Thank you very much.  Dr.  Mushak, you10

had a quest ion and then Dr.  Smith.11

          DR. MUSHAK:  Yeah.  A comment about and a quest ion about12

the role of  direct  oral  contact by k ids.   13

          We know that k ids chew on surfaces.  We know that wi th14

certain tox icants they can be severely in jured as in the case of lead15

paint  chewing.  Now, nei ther you nor the scenarios proposed with OPP16

t ry to get a handle on that.   And I f ind that a big gap.  Direct  oral17

contact cuts out the pathway middleman of the hand contact so that18

whatever sequences of  uncertaint ies that you have with direct  oral19

contact ,  at  least  i t 's  recaptured by having to avoid al l  of  these20

parameters that  go into a hand t ransfer and eff ic iency of  removal ,  et21
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cetera.1

          I th ink that 's  a type of  exposure route that has to be developed2

by the Agency.3

          MS. HOULIHAN:  That 's a great suggest ion.   I d idn't  have data4

avai lable to include that.   But,  obviously,  there are lots of  k ids who5

mouth the wood and their  exposures are going to be even higher.6

          DR. ROBERTS:  Dr.  Smith.7

          DR. SMITH:  Two quest ions,  i f  I may.  The f i rst  one is a8

fo l low-up on Dr.  Ginsberg's quest ion.  And let  me see i f  I can ask the9

same quest ion a s l ight ly d i fferent  way.10

          When I'm looking at  your distr ibut ion,  say,  for  d is lodgeable11

arsenic f rom the wipe, so you have the var ious spreads of  the data.  12

How is i t  that  you're actual ly parameter iz ing stat ist ical  d istr ibut ions13

for  use in the Monte Car lo?  Are you just  resampl ing f rom these data? 14

Are you using the data to f i t  an empir ical  d istr ibut ion and then you're15

putt ing bounds on percent i les that  you can sample,  or  are you f i t t ing16

l ike a log normal or normal?   So i f  you could just  te l l  us how you're17

handl ing and that and how you're handl ing the extremes.18

          MS. HOULIHAN:  Some of these data we have the data direct ly19

for,  and others of  these distr ibut ions, we have the stat ist ics for our20

mean and a standard deviat ion and sometimes a range of  measured21
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values.  And in those cases when we have the stat ist ics,  we generate a1

distr ibut ion that  f i ts  those stat ist ics and force the min and max to2

conform to the measured minimum and maximum values.3

          DR. SMITH:  So the max and mins make the boundaries on what4

you're going to sample.5

          MS. HOULIHAN:  Right,  r ight .   And in a few cases, we don't6

have those values;  and we just  let  the model  generate a data set  that7

f i ts  the other stat ist ics.8

          DR. SMITH:  And one more quest ion,  i f  I may.9

          I 'm struck in looking at  th is,  which is a rather nice way to10

present the data,  that  the var iat ion wi th in a s i te is  just  as large as the11

var iat ion between si tes.   It  looks l ike i t 's  a l i t t le over an order of12

magnitude for any speci f ic st ructure and the same between.  13

          I 'm cur ious as to what you th ink i t  is  that  you're model ing wi th14

th is sort  of  character izat ion of  var iabi l i ty,  whether you think i t 's15

var iabi l i ty or  uncertainty in the measurements or exact ly what 's going16

on here.  And I ask that  in part  because I not ice that  you're using some17

of the data we generated.  And as you know, f rom the work we18

generated, yes, there is a number of  di fferent indiv idual  observat ions;19

but those observat ions,  you know, the focus of  our study, was20

understanding the phenomenon not t rying to get data.21
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          MS. HOULIHAN:  Right.1

          DR. SMITH:  So each of our data points normal ly ref lect2

different lengths of  wood that the hand's been rubbed on for di fferent3

durat ions of  t ime, lots of  var iat ions l ike that .   So I'm cur ious as to4

what your th inking is,  what you're character iz ing here.5

          MS. HOULIHAN:  I 'm an engineer,  and engineers tend to l ike6

th ings standardized.  But in th is case, I th ink that  the huge var iety of7

wipe methods and contact methods that have been used are real ly8

valuable in s imulat ing the di fferent  - -  and k ind of  get t ing at  the9

quest ion of  k ids play on this wood in al l  d i fferent ways.  10

          Some kids wi l l  pret ty aggressively be rubbing the wood and11

other k inds wi l l  be l ight ly touching the wood.  And I th ink some of the12

differences of  wipe methods and hand-study methods can get at  some13

of that  var iabi l i ty.   And in th is case, you real ly might not  want one14

single wipe method that does things one certain way.15

          DR. SMITH:  So i f  I understand your response, your v iew is16

what you're get t ing at  is  var iabi l i ty in potent ial  loading onto a hand17

across structures and wi thin a structure.18

          MS. HOULIHAN:  Yeah, for the di fferent ways that k ids play on19

th is wood.20

          DR. ROBERTS:  Okay.  Any other quest ions?  Dr.  Kissel .21
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          DR. KISSEL:  You've projected doses and then taken that to1

carcinogenic r isk.   You could also project  what you ought to see in2

kids's ur ine i f  they had doses this high.  Have you done that?   Have3

you looked at  those numbers and then compared that resul t  to what4

actual ly shows up in k ids for  k ind of  a check on the general  val id i ty or5

l ikel ihood that your numbers are good?6

          MS. HOULIHAN:  That 's a great idea.  If  there's a large scale7

study of  arsenic levels in chi ldren's ur ine as a real i ty check for how8

many kids get these real ly high exposures.9

          But,  you know, my sense is that  - -  I know.  I have two kids.  10

One's two and one's four.   And they are regular ly playing on11

pressure-treated wood.  And I th ink a lot  of  people who have kids,12

once you start  working on this issue and thinking about i t ,  you real ize13

how ubiqui tous the wood is in our l ives.   It 's  just  in every park you go14

to,  everybody's backyard.  It 's  everywhere.15

          DR. KISSEL:  Wel l ,  there are studies out  there not  or iented16

toward this but because of  other types of  arsenic contaminat ion.  And17

these things have been out  there a lot .   And i f  there are a lot  of  people18

exposed, then you should see some of these kids show up in those19

other populat ions.   And i t 's  k ind of  an obvious thing to look for.20

          MS. HOULIHAN:  Right.21
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          DR. ROBERTS:  Dr.  Wargo.  Thank you for f lagging.1

          DR. WARGO:  I a lso have an interest  in the methodology that2

you used, and I assume that  you' l l  provide mater ial  that  wi l l  c lar i fy3

that .4

          But I guess the basic quest ion is:   Are you adding up the5

exposures from the di fferent  sources for each indiv idual  chi ld,  or are6

you changing both the source of  the exposure and the chi ld as you7

accumulate the exposure?8

          MS. HOULIHAN:  Each chi ld is preserved.  The r isk for that9

indiv idual  chi ld is preserved throughout the model for each of  the10

eight possible combinat ions of  pathways and routes.11

          DR. WARGO:  And do you carry that  chi ld across t ime as wel l?12

          MS. HOULIHAN:  Yes.  We carry each chi ld f rom one year of13

age through seven years through the model and maintain a k ind of14

running average dai ly dose.15

          DR. WARGO:  Have you done any studies --16

          MS. HOULIHAN:  Through six  unt i l  their  seventh bir thday.17

          DR. WARGO:  Sure.   Have you done any studies looking at  the18

high-end exposures, the group that is appearing at  the upper end of19

your curve, to understand what factors might be dr iv ing that?   I mean,20

i f  you look at  the two-year-olds or i f  you look at  the six-year-olds that21
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spend an inordinately high amount of  t ime in the playground or on1

certain sets of  certain ages, I mean, what factors do you think,  af ter2

doing this,  are the ones that are real ly dr iv ing the high-end exposures?3

          MS. HOULIHAN:  Wel l ,  the most important exposure pathway4

seems to be ingest ion of  dis lodgeable arsenic.   Because in general ,  the5

data we have on soi l ,  the arsenic concentrat ions are fai r ly low.  So6

that 's  the important pathway.7

          Now, we didn't  break down the high-exposure k ids to f igure out8

what we could.   But,  you know, who is that  k id and what 's their  body9

weight and what structure they're playing on.  But you would10

obviously guess i t 's  the smal l  k ids playing on high arsenic structures11

that  that  combinat ion wi l l  automat ical ly get  you up into the higher12

range.  13

          You know, I don't  know the relat ive importance of  al l  the other14

factors.   But you know, al l  our k ids in th is model play for  a set  per iod15

of t ime.  So i t 's  not  the t ime that  they're on the structure.   They're al l16

three hours a week.17

          DR. WARGO:  Just one f inal  quest ion.  Has the Agency18

reviewed their  methods yet?19

          MS. HOULIHAN:  Wel l ,  they've reviewed plenty of  our Monte20

Carlo r isk assessments but not th is part icular one.21
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          DR. WARGO:  Okay.  Thank you.1

          DR. ROBERTS:  Dr.  Thral l .2

          DR. THRALL:  Just one more quest ion.  Regarding the surface3

area of  the palm, 100 cent imeter square is one palm of what age chi ld?4

          MS. HOULIHAN:  It 's  a four-year-old 's palm, one palm.  It 's  a5

single palm area of a four-year-old.6

          DR. ROBERTS:  Dr.  Bruckner.7

          DR. BRUCKNER:  Hi .   J im Bruckner.   Just  a quest ion.   I 'm not8

sure i f  you addressed this.   Have you determined i f  the plus III or p lus9

V arsenic that 's  coming off  on the hand is being ingested?10

          MS. HOULIHAN:  Oh, a number of  studies have addressed that.  11

I th ink they're summarized in the EPA document.   But I d idn't  address12

that  d i rect ly in our assessment.13

          DR. BRUCKNER:  Can I ask someone in EPA?  Has that  been14

determined or establ ished?15

          THE EPA:  We don't  feel  that there are adequate data to real ly16

determine the species,  so we're assuming total  arsenic.17

          DR. BRUCKNER:  Okay.  What I heard,  I th ink was, that  i t 's18

plus III that  goes into the wood.19

          THE EPA:  Wel l ,  for  the chromium, i t 's  p lus 6 and then i t20

converts to plus III.21
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          DR. BRUCKNER:  I 'm sorry.   Arsenic.1

          THE EPA:  Pardon?2

          DR. BRUCKNER:  Which form of arsenic goes in?3

          THE EPA:  Wel l ,  in the formulat ion,  i t 's  pentox ide.  I 'm not4

sure about the f ixat ion.5

          DR. BRUCKNER:  I 'm just  wonder ing i f  th is is the major route6

of exposure.   Just  i f  anyone has any idea of  what form?7

          DR. MUSHAK:  I th ink in quick response to your quest ion At8

the low intake levels,  we're ta lk ing about,  I th ink there's a vast9

amount of  data over the last  20 years that  show that the arsenic III and10

arsenic V are interchangeable in tox ici ty.   That not ion that  V is less11

tox ic than III spr ings from early data on acute exposures of animals.   12

          I th ink that al l  of  the biotransformat ion data of  Marie Vahter13

and others,  and Vash Aposhian, who's in the audience, show that smal l14

amounts of  pentavalent immediately t ransformed to t r ivalent.15

          So i f  your quest ion is geared to relat ive tox icological  potency,16

then there's no di fference.17

          DR. ROBERTS:  Okay.  I th ink --18

          DR. BRUCKNER:  I was thinking more about k inet ics19

absorpt ion.20

          DR. MUSHAK:  Wel l ,  I th ink the same would apply.   I seen no21
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data on low amounts of  mobi l izable arsenic at  these microgram levels1

that would suggest that.2

          DR. ROBERTS:  We kind of need to move along in the3

comments.   Dr.  Styblo,  I bel ieve you have a quest ion; and then we can4

--5

          DR. STYBLO:  Just  a very short  comment.   When we are talk ing6

about arsenic V and III,  obviously everyone means inorganic.   We st i l l7

don't  know how much organic methylated arsenic plus III and plus V8

is  present in soi l  and on the surface of  the wood.  So al l  your data are9

based on the r isk assessment af ter ingest ion of  inorganic arsenic.   If10

there is any other species,  al l  these numbers would look di fferent.   In11

fact ,  we don't  have data which could calculate those numbers at  the12

moment.13

          DR. ROBERTS:  Wel l ,  your presentat ion has obviously14

simulated a lot  of  interest  and discussion among the Panel .   Thank you15

very much.  I appreciate i t .16

          MS. HOULIHAN:  Thanks.17

          DR. ROBERTS:  Our next  commentor is  Chr is Wi l l iams, who18

wil l  fo l lowed by Ligia Mora-Applegate.19

          DR. WILLIAMS:  My name is Chr is Wi l l iams.  I am an20

environmental  tox icologist  f rom Ecology and Environment,  an21
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environmental  consul t ing f i rm based in Buffalo,  New York.   I 'm1

actual ly in Tal lahassee, Flor ida.2

          I have --  i t 's  real ly a quest ion.  It 's  not a comment.   And I can3

probably just  as easi ly make i t  and then si t  back down.  This k ind of4

addresses some of the informat ion that was presented to us concerning5

hazard endpoints th is morning by Dr.  McMahon, and i t  k ind of  gets to6

the issue of  maybe doing a real i ty check on al l  the science that  we're7

ta lk ing about.8

          I ' l l  pose the quest ion formal ly.   And i f  I need to repose i t  in9

more general  terms, I can do so.10

          My quest ion is:   How wi l l  the avai lable body of  human11

l i terature concerning exposure to CCA-treated wood and/or residue-12

containing soi l  be used to assess hazards and r isks in chi ldren?13

          Now, i f  no such l i terature ex ists or i f  the l i terature indicate a14

general  lack of  hazard or r isk or perhaps at  best diminutus hazard or15

r isk,  how do those concerned with making these decis ions propose to16

address th is in the r isk assessment?   And i f  i t 's  a data gap, how would17

that be proposed to be addressed?18

          DR. ROBERTS:  Okay, wel l ,  I don't  know that there's anyone on19

the Panel who can answer the quest ion for you.  Is there?  And I guess20

i t 's  real ly a quest ion of  are you posing that  to the Agency,  or  is  th is21
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part  of  your comments to the Panel?1

          DR. WILLIAMS:  To the Panel .2

          DR. ROBERTS:  I don't  know.  You are real ly asking how the3

Agency is going to respond to the outcome of an assessment.   And I4

don't  know that the Panel  - -5

          DR. WILLIAMS:  Wel l ,  I guess what I 'm gett ing at ,  Steve, is  are6

there other data out there,  other than data concerning dr inking water7

exposures and those sorts of  th ings,  that  might more closely mimic the8

type of  exposure that we're talk ing about here and give us a feel  for9

what the effects are, what the r isks are, that  sort  of  th ing.   I th ink10

that 's  where I'm coming from.11

          DR. ROBERTS:  The Panel 's  more used to asking quest ions than12

answering them from the commentors,  I have to te l l  you that.   I don't13

know i f  anyone on the Panel wants to take a shot at  that or not.14

          DR. WILLIAMS:  I guess a t radi t ional  way under r isk15

assessment is  to consider i t  as an uncertainty in an uncertainty16

sect ion.   But I guess in th is instance, i f  there's some way that i t  can be17

considered.  That 's al l .18

          DR. ROBERTS:  Thanks,  Dr.  Wi l l iams.  Next  commentor is19

Ligia Mora-Applegate,  who wi l l  be fo l lowed by Pascal  Kamdem.20

          MS. MORA-APPLEGATE:  Good af ternoon, Mr.  Chairman,21
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members of  the Panel ,  EPA.  I 'm real ly pleased to be here,  and I'm1

grateful  for  you to l is ten to me.2

          OPP has proposed several  exposure assumptions to be used in3

the evaluat ion of  potent ial  heal th r isks to chi ldren in play structures4

made with wood treated with chromium copper arsenate.   Whi le th is5

assumpt ions may be used to represent an average si tuat ion for the6

whole nat ion, there is concern that they might underest imate7

exposures occurr ing in the State of  Flor ida.  As you guys know,8

Flor ida has a wonderful  c l imate,  especial ly in the winter.   That is a9

hint  to come down to see us.10

          But  anyway, in part icular,  there are some indicat ions that  the11

proposed exposure frequent ly of  130 days a year may be too low given12

there is some indicat ion that the proposals given that the assessment13

wil l  focus on one-to-six-year-old chi ldren.14

          A large proport ion of  these populat ions at tends day care15

faci l i t ies that operate most of  the year.   I would say 250 days a year.  16

And we may equate that i f  you imagine the standard number of  days17

assumed of work by the parents.   And given the var iable weather18

condit ion that pervades in Flor ida, a reasonable maximal exposure to19

playground equipment l ikely equates with the number of  days per year20

chi ldren at tend day care faci l i t ies.21
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          A related issue is that OPP has proposed one hour a day and1

three hours a day as central  tendency and reasonable maximal2

exposure for playing in play structures made out of  CCA-treated3

wood.4

          There are more in Flor ida.  Cold weather is  sporadic and rather5

rarely persists throughout the day.  Also, rain events are usual ly short6

and occur in the late af ternoons or evenings l ike rain showers.   These7

weather condi t ions, not common elsewhere in the country,  point  to the8

fact  that Flor ida may harbor condi t ions ref lect ing reasonable maximal9

exposures.10

          The issue that should be considered relates to the fact  that11

CCA-treated wood is increasing ubiqui tous especial ly in states such12

as Flor ida where wood-destroying organisms are a major problem.13

          The stat ist ics show that the amount of  CCA-treated wood is14

increasing exponent ia l ly in Flor ida.  Chi ldren are l ikely to be exposed15

to CCA-treated wood not only on the day care faci l i t ies or publ ic16

playgrounds but also in their  homes.  These other sources of17

exposures should be formal ly addressed through a comprehensive r isk18

assessment.19

          DR. ROBERTS:  Thank you.  Are there any quest ions for Ms.20

Mora-Applegate?  Wel l ,  one.  Don't  run away.21
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          DR. GORDON:  Are there any stat ist ics on the percentage of1

play structures or decks that  is  greater in Flor ida or Hawai i  than other2

states?3

          MS. MORA-APPLEGATE:  I don't  know about that speci f ical ly.  4

But I can tel l  you that the numbers of  days that chi ldren do play is5

greater.6

          DR. ROBERTS:  Any other quest ions?  Dr.  Smith.7

          DR. SMITH:  I am wondering i f  I am asking the same quest ion8

as Dr.  Gordon just  asked.9

          Again,  the Agency is relying on their  Exposure Factor10

Handbook to give data.   For example, f rom survey data for the amount11

of t ime a chi ld would typical ly spend outdoor on a certain type of12

structure l ike Playscape, is  my recol lect ion.13

          And so I th ink one of  the quest ions we're asking you is:   Do you14

have any Flor ida-speci f ic data that  would suggest  that  that  real ly is  an15

underest imate for your part icular locat ion, ei ther in terms of  days per16

year or in terms of  hours per day?17

          MS. MORA-APPLEGATE:  We cal led a few of the day care18

faci l i t ies that  our chi ldren do at tend, and that 's  what they to ld us,  that19

they do play just  about every day that they are there and also three to20

four hours a day.  But i t  is  not a formal study.  It 's  just  a few phone21
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cal ls .1

          DR. ROBERTS:  Other quest ions?  No.  Thank you very much.2

          Our next  commenter is Pascal  Kamdem, who wi l l  be fo l lowed3

by Dr.  Vashen Aposhian.4

          DR.  KAMDEM:  Good af ternoon, Chairman and members of  the5

Panel .6

          I would l ike to share wi th you today the resul t  of  the work that7

we did on chemical  analysis of  the dis lodgeable compound from the8

top surface of  CCA-treated wood.  I 'm an Associate Professor at9

Michigan State Universi ty.   I 've been working wi th wood10

preservat ives for the last  10 years.   Next  please.11

          The object ive of  th is work,  again,  is  to character ize the12

dislodgeable compounds on the top surface.  Again,  th is is the top13

surface of CCA-treated southern pine planks that  was used to14

construct  and bui ld a deck.15

          We received the sample.  The sample was shipped to me from16

Fayettevi l le,  Georgia.   And those samples were used in the17

construct ion in a deck for about 16 months; and the species,  of  course,18

was Southern Europe pine.  19

          The size of  the sample was one- inch thick by f ive and20

three-eighth inch wide and 24 inches long.  And the chemical  that  was21
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used for the pressure t reatment was CCA-type C.  That means we have1

about 17-percent copper,  44.5-percent chromium, and 30-percent2

arsenic.   And i t  was t reated by the company named Treated West3

Southern (Ph).   And their  at tent ion on the sample that  we received, the4

wood sample that we received, and that was exposed for 16 months5

was about 0.37 pound per cubic of  total  ox ide using the densi ty of  326

pound per cubic foot.7

          And you can see the di fferent  concentrat ion in term of8

elemental  arsenic,  copper,  and chromium; and the next  column is the9

oxide.  We just  mul t ip l ied the elemental  by a factor to get  the ox ide. 10

And we obtain a rat io.   The rat io between chromium arsenic copper in11

elemental  again is 55 --  51 to 35 to 14.  Next  please.12

          These are the protocols that  we used to obtain the di fference13

solut ions,  sol ids,  and for analysis.   Fi rst ,  the wood plank was14

analyzed for copper chromium arsenic and for chromium 6.  And then15

we washed the wood plank surface with water and also by brushing16

with a test  tube brush about f ive t imes.  This is to s imulate the worse17

scenario.18

          And then the solut ion that was obtained contained water and19

some wood residues and sand.  And we feel  using a glass wool to20

remove that the part ic le that was higher than 0.2 mi l l imeter.   And21
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f rom the l iquid,  we did some rotoevaporat ion at  a temperature lower,  I1

would say,  than 60-degrees Cels ius.   Because i f  you want to get  a2

concentrate that have about 1 mi l l igram of arsenic per mi l .   So we3

went f rom about 5,000 mi l .  that we used to wash 86 planks of  wood4

down to 10 mi l .5

          Of course, f rom the 5 mi l .  that  was used for the washing, we6

col lected only 3,008 mi l .   That means 3.8 l i t re because we got some7

absorpt ion by the wood dur ing the washing.   Next .8

          So you can see the plank that  we received, washing, col lect ing9

the dis lodgeable compound on the surface.  And then you can also see10

how we used glass wool  wi th the smal l  part ic les that  were removed. 11

And then on the smal l  - -  that 's  the solut ion that  we got,  the 10 mi l .12

solut ion that we obtained.  You can see that we have some precipi tate13

after the rotoevaporat ion.  Next .14

          So for analysis,  what we did,  we used several  techniques.  Fi rst ,15

we used sol id state method because we want to get informat ion on the16

wood surface i tsel f .   Not in water,  but just  the wood surface as i t  is .  17

So we use ESCMEDXA, which is an environmental  scanning18

electronmicroscope which is coupled with energy dispersive X-ray,  to19

get informat ion about the atomic composi t ion on the wood surface.20

          And then af ter  that ,  a lso,  we used XPS and XRD.  XPS stands21
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for  X-Ray photoelectron spectroscopy.  It  wi l l  give informat ion about1

the surface composi t ion and also some valence state of  the di fferent2

atom that  you have on the surface using chemical  shi f t .3

          And XRD, i t 's  X-Ray defract ion.   It  wi l l  give you informat ion4

about the crystal  nature or the amorphous nature of  any sol ids.5

          And then for the l iquid analysis,  we used ICP, or an atomic6

absorpt ion spectroscopy, to determine the amount of  copper chromium7

arsenate,  the total  copper chromium arsenate.8

          And then UVVIS was also used to again evaluate and determine9

the amount of  chromium 6 that we have in solut ion.  Next.10

          This is  a summary of the resul ts that  we obtained.  You can see11

f rom the table in red we have the concentrat ion of  the di fferent12

element on the wood across --  th is is not just  the AWPA assay.  This13

is  just  across the wood.  We got some copper chromium arsenate,  but14

the chromium 6 was not detectable.   And the method that we used for15

that  detect ion l imi t  is  about 1 ppm.16

          And then for the second sol id that was removed dur ing the17

f i l t rat ion using glass wool ,  we obtain about 0.3 gram of that  sol id.  18

This is on oven-dry base.  And in that sol id,  we have copper chromium19

arsenate which is very low, 0.06, 0.03, and 0.2.   And, again,  in those20

sol ids,  there were almost,  I would say,  wood residues.  The chromium21
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6 was also not detectable.1

          And then after that ,  the sol id that  we obtained in the --  and after2

evaporat ion was about 2 gram.  Again,  you have to remember that is3

f rom 86 pieces of  wood and the total  surface is about 73,1004

cent imeters square, equivalent to a deck that wi l l  measure about 85

foot by 10 foot.6

          So from the sol id that  we obtained from that ,  we can see that ,7

yes, we have some copper chromium arsenic.   Again,  th is is elemental8

elements.   And then the chromium 6 was not detectable.   But in9

solut ion, we detect,  we have some copper chromium arsenic and a10

l i t t le bi t ,  just  a very l i t t le bi t  of  chromium 6, about 0.003 percent was11

chromium 6, that  we got af ter  evaporat ing f rom 3.8 l i t re to 10 mi l .12

          Therefore,  I would say that ,  yes,  we have some chromium.  The13

total  chromium i t 's  about 2001.6 mi l l igram total  arsenic,  about 18.814

mil l igram.15

          Now, based on this,  we want to soluble was this sol id.   Because16

after rotoevaporat ion, we obtained some precipi tate so we want to17

know the solubi l i ty.18

          So we did a quick exper iment by just  taking the 0.05 gram of19

the dis lodgeable sol id,  that precipi tate af ter rotoevaporat ion, and mix20

again in 100 mi l .  of  the I water.   Af ter one hour,  we f ind only 0.0221
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mil l igram, about 2-percent copper,  1-percent chromium.  This is again1

total .   And arsenic was not detectable at  that  level .2

          And then we went and we cont inued the mixture for about 243

hours.   And we increase the amount of  copper f rom 2 to 4 percent and4

also doubled the amount of  chromium, total  chromium.  And, again,5

we didn't  detect  any arsenic,  but we cont inued to do some analysis.  6

We sent a sample for ICP analysis because of  the detect ion l imit  of7

arsenic using AASR or ICP is di fferent.   Next.8

          So this is a micrograph of  the sol id af ter rotoevaporat ion.  And9

you can see the average part ic le s ize here is around 100 micron10

because this is a 2,500 magnif icat ion.11

          And for the XPS, again,  I just  want to show you something.  I12

don't  have my pointer.   Anyway, you can see on the lef t -hand corner13

th is --  thank you.  This is the XPS.  For the XPS, f i rst ,  we survey; and14

then we got informat ion f rom zero to,  I would say,  1,000 ki lo15

electronvol t .   And we went here.  We saw some chromium.  16

          You say, oh, yes, s ince there is chromium, we're going to go17

again and conduct an exper iment for a l i t t le bi t  of  a long t ime to see18

what k ind of  chromium i t  is .19

          And i t 's  wel l  known from the l i terature that  i f  you have20

chromium, the electron 2P one-hal f  and 3P one-hal f ,  wi th the 9.821
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electron vol t ,  yes,  we know that th is is chromium 3.  So this study1

clear ly showed that,  yes,  we have a chromium 3 on the wood surface. 2

Again,  th is is on the wood surface.3

          And then the same thing here for  the arsenic.   This is the4

specter of  arsenic that  we obtained.  So just  in that  i t 's  arsenic 5.  5

And, of  course, just  for  oxygen and carbon that we use for the6

cal ibrat ion.  That 's very common on XPS.  Next ,  p lease.7

          Now, for the XRD, what we did,  also,  we cut a l i t t le piece of8

wood on just  the surface.  And then we exposed that,  we ran some9

XRD to obtain a spectra.   And you can see that  th is is  typical  of10

cel lu lose.  This is CCA-treated Southern Europe pine.  You can see11

that  that  is  cel lu lose; i t 's  wel l  known.12

          And we do the same thing just  by taking copperox ide,13

arsenicpentox ide, and some chromium and mix together.   Just physical14

mixture is not  the same pick any more.   You can st i l l  see the cel lu lose15

here, but  you got  some defract ion angle there because you have some16

crystal  in here.17

          So suggest ing that  the sol id that  we saw on the surface of18

CCA-treated wood, i t  is  not  the same sol id that  we have.  It 's  not  - -19

I 'm sorry.   It 's  not  crystal  form; i t 's  amorphous.20

          And then i f  you go down here.   This is  the sol id that  we21
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obtained by just  taking the treated solut ion and rotoevaporate and then1

leave i t  in the lab to dry.   And we run the XRD.  You can see here i t  is2

completely di fferent,  have nothing to do with the CCA-treated wood. 3

This is the treat ing solut ion here.4

          But i f  you take the dis lodgeable compound and rotoevaporate5

and then run your XRD, you can st i l l  see your cel lu lose here and6

there's a defract ion angle here.  And I don't  know exact ly what i t  is ,7

but i t 's  d i fferent  what you have here when you f ix  the in i t ia l  chemical8

that  you wi l l  use for the t reatment.9

          So this study clear ly suggests to me that  when you t reat  wood10

with CCA, number one, you cannot assume that is the same form of11

arsenic and chromium as you have in the in i t ia l  t reat ing solut ion.  12

There is some chemical  react ion for f ixat ion going on.  So more13

l ikely,  you have format ion of  copper chromium arsenic complex.   And14

th is has been proven in the l i terature.   But,  yes,  you have format ion of15

CR chromium arsenic and also copper arsenic.   Next ,  p lease.16

          So in conclusion, again,  I would say that we have format ion of  a17

complet ion containing chromium, arsenic,  oxygen, copper,  which is18

not s imi lar  to what we have in the t reat ing solut ion.   And, also,  the19

sol id present on the surface of  CCA-treated wood are amorphous. 20

There is no crystal .   The same type of  crystal  that  we have in the21
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t reat ing solut ion is not there.   And, also,  we have a very low solubi l i ty1

of the amorphous sol id that  are on the surface CCA-treated wood.2

          Thank you.3

          DR. ROBERTS:  Thank you for your presentat ion, Dr.  Kamdem. 4

It  looks l ike a couple of  quest ions.  Dr.  Chou, Dr.  Mushak, Dr.5

Solo-Gabriele,  and Dr.  Styblo.6

          DR. CHOU:  I have several  quest ions.  Probably they're al l7

short .   Why do you use 18- or 16-month-old wood?  That 's the f i rst8

one.  And do you bel ieve that 's  the most representat ive of  the real9

world,  or whether you have done other wood with di fferent ages?10

          Also, you descr ibed this as a worst-scenario test ,  that you use11

water to brush the surface.  I wonder what is the pH of the water you12

use; and, also, how does i t  compare with the pH of sweat and rainfal l .  13

Because just  short ,  sweat is known to extract  CCA elements more than14

water.15

          And the thi rd one is af ter  18 months the wood is outside,16

wouldn't  you say that  the l i f table elements are al ready gone.  So what17

you would get is those that would stay there.   They are not18

dislodgeable ones, a port ion.   Wel l ,  I th ink I' l l  s top here.19

          DR. ROBERTS:  I th ink I counted four,  Dr.  Kamdem.20

          DR. MUSHAK:  I ' l l  keep mine to two.21
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          DR. ROBERTS:  Wait ,  wai t ,  wai t .   Let 's  let  Dr.  Kamdem1

respond.2

          DR. CHOU:  I want my answers.3

          DR. KAMDEM:  Do you want me to respond f i rst?4

          DR. ROBERTS:  Yeah.  Rather than pi le them on, why don't  you5

go ahead and take the f i rst  four.6

          DR. KAMDEM:  We were looking for --  I was looking for a7

deck that was newly put wi thout any coat ing,  any seal ing,  because8

today you have a lot  of  d i fferent formulat ion of  CCA-treat ing solut ion9

and including some water repel lants.   So we were looking for a deck10

that  was bui l t  and without using any water repel lants in the t reat ing11

solut ion.   So that 's  why we went wi th the 16-month old deck.  And12

also because Osmose in Buffalo was able to provide us wi th a13

16-month-old deck that was in a house without any occupat ion,14

anybody l iv ing in the house.  That 's the answer for  my f i rst  quest ion.15

          Now, the next  was what was the pH?  The pH of the water was16

6.2.17

          DR. CHOU:  And do you know - s ince you descr ibed this as the18

worse-case scenario,  how would you compare that  wi th the pH of19

sweat or in rainfal l?20

          DR. KAMDEM:  Wel l ,  i t 's  known, i t 's  establ ished, that  i f  you21
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use a low pH l ike something wi th,  I would say,  oxalate,  c i t r ic acid,  to1

wash CCA-treated wood, you wi l l  remove a lot  of  CCA.  Yes, the pH2

is  very important.   But in th is study, I d id not vary the pH.  I just  use3

the pH of  the DI water to wash by brushing f ive t imes.  That 's why I4

say the worse scenario.   Brushing f ive t imes and then using 60 mi l  per5

860 cent imeter square.  So that 's  why I said that i t  was the worst6

scenario.7

          DR. CHOU:  I had one more quest ion.   Af ter  the 16 month,  the8

elements on the outside port ion of  the wood is probably leached9

already, and al l  you're brushing is the outside surface.  But  in a real10

playground, chi ldren actual ly rub the wood off  and the inner port ion11

would be cont inued to be exposed; wouldn't  that  be t rue?12

          DR. KAMDEM:  Yes, that 's  exact ly t rue.   And my intent ion is to13

t ry to locate a new deck and do a t ime study on that  to see what wi l l  be14

the effect  of  the t ime and that propose that the effect  also may be the15

pH of the water.   You st i l l  have some acid rain.   So what wi l l  be the16

factor --  the effect  of  th is on the dis lodgeable compound on the17

surface.18

          DR. CHOU:  Thank you.19

          DR. ROBERTS:  Dr.  Mushak, then Dr.  Solo-Gabriele,  then Dr.20

Styblo.21
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          DR. MUSHAK:  Two quick quest ions.   One is:   Did you do a1

before and af ter  surface analysis wi th the surface methodologies?  I2

mean, i t 's  important to know what came off  in a quick and dir ty scrub. 3

But i t 's  a lso important to know what stayed.  And this is a takeoff  on4

Dr. Chou's quest ion.5

          Second one is i f  I might just  quickly posi t  them.  Art i factual6

interconversat ion of  chromium forms based on the laboratory7

methodology,  was that a problem?  You ment ioned very low chromium8

6 levels.   Could that  ar ise f rom simply the extract ion condi t ions?9

          DR. KAMDEM:  Thank you for your quest ion.  Yes, for the10

surface character izat ion, what we did,  f i rst ,  we used untreated wood11

for  our background.  Then af ter washing and brushing, we went again12

and redo the chemical  analysis.   And we f ind almost the same, the13

di fferent  picks wi th XRD and the XPS.  But  you have just  a di fference14

in  term of  intensi ty.   And so just  in that  you have some f ixat ion on the15

surface.  If  you wash, you st i l l  have some chemical  on the surface.16

          DR. MUSHAK:  And the interconversion of  chromium by17

methodology?18

          DR. KAMDEM:  We did a lot  of  study.  And there's a lot  of19

study in the l i terature regarding the character izat ion of  chromium 6 to20

study the f ixat ion of  CCA-treated wood.  And there's a lot  of21
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parameters in the extract ion.  And I bel ieve that th is method, the1

diphenicarbozide method, is very sensi t ive.   With this method, you2

can detect  something l ike 1 ppm of chromium 6.3

          So I don't  th ink that  i f  you did not detect  the chromium 6, i t  was4

a problem of extract ion.   I th ink that  the chromium 6 was just  not5

there on the surface or in the water that  we used to wash the wood6

deck.7

          DR. ROBERTS:  Thank you.  Dr.  Solo-Gabriele.8

          DR. SOLO-GABRIELE:  I have a related quest ions that  were9

asked ear l ier.10

          You ment ioned the name of  the t reat ing company that  t reated11

the wood.  What was the method of  f ixat ion?  And, also, what was the12

t ime elapsed between the t ime the wood was treated versus the t ime13

that the planks were analyzed?  And I have a couple of  extra14

quest ions.15

          DR. KAMDEM:  I d id al l  the analysis,  the Great Southern16

Treater didn't  send me any analysis.   I d id mysel f  the analysis.   And,17

again,  I assumed that  the sample that  the deck that  was sent to me was18

at least  16-months old f rom the treatment.19

          DR. SOLO-GABRIELE:  Do you know the method of  f ixat ion? 20

Did they just  let  i t  s i t  there?21
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          DR. KAMDEM:  Wel l ,  there are several  methods of  f ixat ion,1

but I don't  know which one they used.2

          DR. SOLO-GABRIELE:  They're dr ied.3

          DR. KAMDEM:  Yeah, i t  can be air  dr ied or i t  can be also steam4

condit ion to increase the f ixat ion.  I don't  know what they used.  5

          But st i l l  I assumed that usual ly in the wood CCA treatment af ter6

three months, we think that af ter even 48 hours for a laboratory7

sample, you have l ike 99-percent f ixat ion, usual ly wi th a smal l  cube,8

the three-quarter inch cube.  And also for the treatment,  usual ly we9

did i t  48 hours.   You would expect the best management pract ice that10

is  advised that is put forward by the AWPA.  Within 48 hours in the11

south,  you have a f ixat ion complete.12

          DR. SOLO-GABRIELE:  The other quest ion I had was related to13

the pH of the DI water general ly doesn't  have very much buffer ing14

capaci ty.   Was this the pH before you washed the plank or af ter?15

          DR. KAMDEM:  No, before,  before.16

          DR. SOLO-GABRIELE:  Before.   Did you measure i t  af ter?17

          DR. KAMDEM:  No.18

          DR. SOLO-GABRIELE:  Did i t  change?19

          DR. KAMDEM:  No, no.  No, we didn't  measure the pH after we20

washed.21
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          DR. SOLO-GABRIELE:  And the atomic absorpt ion method for1

arsenic analysis,  what was the detect  l imi t?2

          DR. KAMDEM:  The detect ion l imi t  is  around 10 ppm.3

          DR. SOLO-GABRIELE:  10 ppm.4

          DR. KAMDEM:  Yes, for AAS.  You can go lower than that ,  but5

I a lways want to be very conservat ive.   I would say 10.6

          DR. ROBERTS:  Thank you.  Dr.  Styblo,  then Dr.  Steinberg.7

          DR. STYBLO:  Yeah, two quest ions.  Fi rst ,  was any part  of  the8

wood you analyzed exposed to soi l?   I assume i t  was exposed to other9

environmental  media.10

          Second quest ion:  The method or methods you used for arsenic11

speciat ion, were they able to analyze, detect  methylated organic12

species of  arsenic?  Did you, for example, use any organic arsenic as13

standard?  I haven't  seen i t  on the chart .14

          DR. KAMDEM:  Thank you.  Usual ly for the deck, they are what15

we cal led the "above ground."  That means the deck is not in contact16

with the ground.  You can have only the post that af ter that di fferent17

retent ion.   I don't  th ink that  the wood deck that we studied was in the18

ground contact.   That 's the answer for the f i rst  quest ion.19

          Now for the second quest ion for the speciat ion of  arsenic,  no,20

we didn't  use any organic arsenic.   We just  used --  for the cal ibrat ion21
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and for our test ,  we just  used arsenic III and arsenic V, the ox ide1

formulat ion.2

          DR. STYBLO:  Can you exclude that organize arsenic was3

represented?4

          DR. KAMDEM:  No.  Because again the study just  showed that5

to have arsenic V.  We may have arsenic V methylated.6

          DR. STYBLO:  Wel l ,  could be i t  methylated arsenic V?7

          DR. KAMDEM:  That 's what I said,  maybe.  But  we have to go8

back and do more study.  But,  again,  the XPS is based on the chemical9

shi f t .   And usual ly the method is very di ff icul t  to shi f t  the electron10

f rom the chromium.  It  would be a l i t t le b i t  more di ff icul t  to do that11

with methylated arsenic.   Maybe the best  way to do i t  would to12

develop an ICP or HPC metal  for  that .13

          DR. STYBLO:  Thanks.14

          DR. ROBERTS:  Dr.  Steinberg and then Dr.  Francois.15

          DR. STEINBERG:  In your paper you say that  X-ray defract ion16

is  a useful  technique for invest igat ing the compounds with ordered17

structure.   Then you say i t  can be used to ident i fy and semiquant i fy18

chrystal ine compounds present in a matr ix .   Also,  you l is t  s ix19

di fferent  techniques that  can be used for measuring di fferent  metals.20

          Have al l  of  these standards been correlated, for example, wi th21
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gold standards l ike atomic absorpt ion?  Could you help c lar i fy that  a1

l i t t le b i t?2

          DR. KAMDEM:  Yes, I wi l l  t ry.   I would say,  yes,  you can use3

X-ray defract ion to get an idea to know i f  you have a crystal  or  an4

amorphous sol id.   Now, i f  dependent on the size of  your sol id,5

because X-ray defract ion detect ion is not  l ike the same thing you have6

with the AA, which is based on element,  X-ray defract ion is most ly7

based on the part ic le s ize of  your --  not  part ic le s ize --  the crystal  that8

you have, which is defract ing the l ight .9

          So I would say, yes, you can do that.   But we haven't  done that10

yet.   That 's why we say semiquant i fy.   We haven't  done any11

correlat ion.  12

          We have some correlat ion wi th CDDC, which is a di fferent13

wood preservat ive.   But we're lucky because with CDDC, copper14

dimethyldi th inocarbamate, you have a very nice defract ion pattern.  15

But i t 's  not t rue for al l  the other crystals that you would f ind in real16

l i fe.   So that 's  why we say semiquant i tat ive metal .17

          DR. ROBERTS:  Dr.  Francois.18

          DR. FRANCOIS:  I just  wanted to know i f  the Panel  had19

received copies of  these sl ides?20

          DR. ROBERTS:  I don't .   We have?  Okay.  Thank you.  Dr.21
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Ginsberg and then maybe we could move on to the next  speaker.1

          DR. GINSBERG:  Yeah, I found this to be a very interest ing2

study because I hadn't  seen anyone else t ry to character ize what th is3

dislodgeable mater ia l  actual ly is,  both wi th physical  means and also4

with some chemical  means.  And I guess I'm interpret ing your resul ts5

in terms of  the percentage of  arsenic that 's  present in the sol id weight6

of mater ial  that 's  there,  th is rotovaped mater ial .   You said i t  was .27

percent,  which converts to 2,000 parts per mi l l ion.8

          Now, I don't  know i f  you got a lot  of  spl inters,  you know, actual9

sol id wood pieces in there that would tend to create art i facts.   But i f10

th is is most ly dir t ,  so to speak, that 's  on the surface of  th is wood as11

you washed i t  and did some scrubbing, i f  that 's  what we're ta lk ing12

about that 's  rotovaped down and at  .2 percent,  then we're talk ing about13

a dis lodgeable residue that 's  about 2,000 parts per mi l l ion wi th14

respect  to arsenic.15

          So I just  want your input in terms of  what does the sol id residue16

represent in your study?17

          DR. KAMDEM:  Thank you.  Actual ly,  I have a sl ide showing18

the microscope of  some residues.  There at  end, yes.  That was the19

ESEM.  Next ,  p lease.  Yeah.  Right here.20

          See.  This is a piece of  wood.  Right.   And this may be why you21
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have such a high level  of  arsenic st i l l  in the sol id residue.  You can1

see here the lumen.  Those are f ibers here, st ructure there.2

          And just  to show just  the s ize of the glass wool  that  I used for3

f i l t rat ion.  And you can see here that those are piece of  wood residues.4

          DR. GINSBERG:  So then what the chemistry data that  you were5

present ing isn't  necessar i ly for  what we would think about as6

dislodgeable arsenic,  but  i t 's  a combinat ion of  sol id pieces of  mater ia l7

wood spl inters that might be picked plus dis lodgeable.   Is that the way8

to interpret  your data?9

          DR. KAMDEM:  No.  The sol id that  we removed wi th the10

glass-wool f i l t rat ion before the rotoevaporat ion.11

          DR. GINSBERG:  I 'm sorry.   Repeat that .12

          DR. KAMDEM:  This is  the sol id that  was removed wi th the13

glass wool f i l t rat ion before the rotoevaporat ion, yes.14

          DR. GINSBERG:  Oh, okay.  So then my f i rst  thought was the15

r ight  d i rect ion.16

          DR. KAMDEM:  Yes, yes.17

          DR. ROBERTS:  Dr.  Matsumura has one f inal  quest ion.18

          DR. MATSUMURA:  Just  a quick one.19

          Did you look at  the rotoevaporat ion product?   What did you20

remove?  I mean, you have to heat i t  up to get the concentrat ing;21
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r ight?   So i t 's  water.   So the quest ion is:   Is  there any volat i le1

components which is codist i l led wi th the water?2

          DR. KAMDEM:  Thank you for your quest ion.   For3

rotoevaporat ion you use vacuum and then you col lect  a l l  your4

evaporated product.   So there's nothing lost .   And then af ter,  we did5

analyze the water that  was col lected.6

          DR. MATSUMURA:  There should be two components that  you7

concentrated, then evaporated, then reconcentrated.8

          DR. KAMDEM:  Yes.9

          DR. MATSUMURA:  Which one did you measure?10

          DR. KAMDEM:  Both in the solut ion that  was rotoevaporated11

for  concentrate was analyzed and also the water.   That water was12

removed through the vacuum and temperature was also analyzed.  And13

there was nothing.  No copper chromium arsenic detected.14

          DR. MATSUMURA:  Al l  r ight .15

          DR. ROBERTS:  Thank you, Dr.  Kamdem, for  your16

presentat ion.  One real ly,  real ly short  quest ion.17

          DR. SMITH:  I want to just  make sure I understood this f igure.18

          So what you're saying is that  the brushing wi th the water19

removed mater ial  that  col lected on a glass-wool f i l ter  revealed20

presence of  part ic les that are wood f ibers in nature;  is that correct?21
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          DR. KAMDEM:  Yes.1

          DR. ROBERTS:  Thank you, Dr.  Kamdem, for your presentat ion2

and answering our many quest ions.3

          Dr.  Aposhian, I 'm going to let  you take us up to the break.4

          DR. APOSHIAN:  My name is Vashen Aposhian.  I 'm a5

Professor of  Molecular and Cel lu lar Biology, Facul ty of  Science, and6

Professor of  Pharmacology and Medical  School at  the Universi ty of7

Arizona.8

          I 've been asked to present to you the bioavai labi l i ty studies.   So9

anyway, I 've been asked to present the bioavai labi l i ty studies that  we10

have done on dis lodgeable CCA.11

          What I 'd l ike to do dur ing this br ief  presentat ion is to f i rst12

review with you the metabol ism of  inorganic arsenic in the human13

being.  Second, I would l ike to address the quest ion as to what is the14

best animal model  to study.15

          You said you'd put the l ights out so that  i t  would be more16

vis ib le.   Thank you, Johnny.  Is that  in focus for you al l?17

          So, second, I would l ike to discuss with you the quest ion as to18

what is  the best  animal model  to study the metabol ism or the19

bioavai labi l i ty of  an inorganic arsenic.   20

          And then, f inal ly,  I would l ike to present our resul ts,  both the21



                                                           
                                                          
102

bioavai labi l i ty studies and the distr ibut ion,  in the l iver and the kidney1

of inorganic arsenic.2

          Let  me make i t  very clear that  we have just  been fol lowing the3

arsenic.   We have not been fol lowing the chromate.  We have not been4

fo l lowing the copper.   We have used the arsenic as a label .   And we5

have just  been studying this problem for less than 45 days.  The6

research I'm going to tel l  you about has been supported in part  by the7

Universi ty of  Ar izona, the Osmose Company, and the Arch Chemical8

Company.9

          Now, unfortunately,  th is is not as v is ib le as i t  could be.  But let10

me go over i t  wi th you very quickly.11

          Arsenate to arseni te,  we have recent ly pur i f ied and sequenced12

th is enzyme.  The l iver cel l  has tremendous capaci ty for th is13

conversion of  arsenate to arseni te.   And Dr.  Mushak was very,  very14

correct  when he said that  you can't  separate the tox ic i ty.   There is15

t remendous capaci ty in the cel l  for  th is conversion.16

          The arseni te is  then methylated.   It  was going to be methylated.  17

And then i t  is  reduced to MMA3 and then further methylated again,18

reduced to DMA3 and so on.19

          Now, our laboratory and Dr.  Styblo 's laboratory have probably20

spent the last  s ix ,  seven years studying this pathway.  And I could say21



                                                           
                                                          
103

fa i r ly,  the resul ts of  both our laborator ies clear ly show that  th is is not1

a detox i f icat ion procedure.   Classical ly,  methylat ion of  arsenic has2

been cal led a detox i f icat ion procedure,  but i t  is  not  so.3

          In our laboratory and in Dr.  Styblo 's laboratory,  we've shown4

that  th is,  what we cal l  methyl  MMA3, that  MMA3 is more tox ic than5

inorganic arsenic --  inorganic arseni te.   And Dr.  Styblo 's lab along6

with Mark Mass have shown that  dimethyl ,  or  DMA3 as we cal l  i t ,  is7

able to c leave DNA.  It 's  the f i rst  t ime that there has been a chemical8

react ion that I know of that  has been shown to occur between an9

arsenic compound and DNA.10

          So I don't  want --  p lease don't  leave the room thinking that th is11

is  a detox i f icat ion procedure.   We consider th is to become a more12

tox ic compound.13

          The advantage of methylat ion is that  i t  does increase the14

excretabi l i ty of  an arsenic compound.  But dur ing that process to15

increase excretabi l i ty,  you're making two more tox ic compounds.  16

          The other reason I'm showing you this s l ide is for  any animal17

model to be pert inent to the human, i f  a speciat ion study has not been18

done as far as what 's coming out in the ur ine, then that study has to be19

quest ioned.  Not al l  animals wi l l  methylate inorganic arsenic.20

          This s l ide that  one of  the my graduate students made up, which I21
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th ink he got most ly f rom Marie Vahter 's work,  qui te f rankly.   This is1

the human.  This is inorganic arsenic.   The white is MMA, and the red2

is  DMA.3

          Now, let 's  go over the rat .   The rat  for three reasons is not4

considered to be a good model to study arsenic metabol ism.  One5

reason is that  i ts  b i l iary excret ion of  inorganic arsenic is  the highest6

of any species known.  The second reason is that the DMA binds the7

red blood cel ls of  the rat ,  and this DMA binds with such a tenaci ty8

that  i t 's  not  seen in any of these other animals to that  great  extent .  9

And, f inal ly,  you can see that the white area here, the MMA, is much10

less in the rat  than i t  is .11

          Now, let 's take the chimpanzee.  The DNA of chimpanzee, not12

the DMA, the DNA, the deoxyr ibonucleic of  a chimpanzee, is13

99-percent s imi lar  to that  of  a human.  There is no other species as14

close to human as far as i ts  genet ic mater ial  is  concerned as the chip15

is .   But  Marie Vahter c lear ly showed that  the chimpanzee, when16

chal lenged inorganical ly,  wi l l  not  excrete any methylated arsenicals.17

          In our laboratory,  we're very fortunate to get  l ivers from18

chimps, and we cannot detect any methyl t ransferases.  So I th ink the19

current opinion is chimp cannot methylate.   Okay.  This is also t rue20

with marmosets monkey;  to some extent,  the guinea pig.21
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          Let 's now go over to what I and Marie Vahter and many others1

consider to be the best  model  for  studying arsenic metabol ism as2

compared to human.  And that 's  the rabbi t  and the hamster.   And you3

can see the whi te areas are not  as much, but  certainly c loser.   And4

they're very easy to work wi th.   5

          The dog is not on here.   And i f  you go through the l i terature6

about bioavai labi l i ty of  inorganic arsenic,  you' l l  see these old studies7

about the dog.  The dog does not put out any MMA at al l  in the ur ine.  8

So, again,  i t  quest ions what species should you use.9

          This shows you the eff ic iency of  arseni te methyl t ransferase10

act iv i ty among nonhuman pr imates.   I 've to ld you about the New11

World monkeys.  We've gotten l ivers f rom al l  of  these animals.   And12

only the macaque seemed to put  out  methylated arsenicals in the ur ine13

once they're chal lenged.  14

          The great  ape, the gor i l la,  we wanted a l iver.   I wanted to talk to15

my fr iends at  the San Diego zoo.  I wanted to go in and get gor i l la16

urine after  they shot a dart  wi th a t ranqui l izer.   And the head of17

research there said,  no, I was too old and might not be able to run fast18

enough.  He suggested I get  one of  my graduate students.   But s ince19

my graduate students are among the best in the country,  I just  did not20

want to endanger them.  So we don't  have ur ines here.  But as you can21
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see, most of  the monkeys don't  seem to have the enzyme.1

          For those of  you who don't  know how such studies are done, th is2

is  a metabol ism cage.  It 's  a cage made of  p last ic wi th just  a metal3

screen, and these are food and water bott les.   And there's a device4

here to separate ur ine and feces as they fal l .   And here you can see5

th is is the ur ine bott le and here is the feces drop.  And we put a6

f iberglass screen on this so that we don't  get any feces into this7

preparat ion.8

          How do we do these experiments?  So we picked the hamster9

f i rst  of  a l l .   And we consider the hamster,  for  many reasons, to be a10

good model for  b ioavai labi l i ty protocol .11

          We took dis lodgeable CCA that was sent to us and di luted i t  to12

16.5 micrograms of  arsenic,  gave i t  in on --  i t  was actual ly 16.513

micrograms in 0.15 mi ls.  of  water --  gave i t  by gavage to three male14

hamsters and three female hamsters.   We tr ied to abide by the NIH15

rules asking for equal representat ion of  the sexes.16

          Because the problem is the female is just  not  as consistent  in17

the data because sometimes one or two of  them are in estrus and we18

have that problem.  But the males give us very consistent data,  but we19

st i l l  use them both.20

          Control  gets doubled-dist i l led water by gavage.  And the21
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controls were two male hamsters and one female hamster.   1

          These are considered to be young hamsters.   We start  them2

about 75 grams when we begin wi th them.  I don't  know how that3

relates to --  I used to know how i t  re lated to a human age, but I have4

doubts about those numbers.5

          We col lect  the ur ine and feces for one control  day and each of6

f ive days af ter gavage.  So we could do 24-hour ur ine and 24-hour7

feces determinat ion, total  arsenic analysis of  ur ine, digested feces,8

and digested t issues by ICP mass speck.  9

          Those of  you who don't  have an ICP mass spec, I urge you to get10

one.  It  has made AAS, atomic absorpt ion, out of  date.   We can detect11

0.05 nanograms per mi l  or  those of  you fami l iar  wi th l i ters,  0.035912

micrograms of  arsenic per l i ter,  which is very di fferent.   And we were13

f inal ly able to convince our v ice president for research to get us one,14

and i t 's  just  absolutely wonderful .   You do a ur ine in less than one15

minute.   You absolutely don't  have to digest i t .   You have to digest the16

feces.  Anyway, analysis of  ur ine species by HPLCICP mass spec can17

also be done.18

          Mass balance f i rst .   We gave 16.5 micrograms of arsenic as19

dislodgeable CCA by month.  We recovered 15.6 micrograms arsenic20

was recovered as mean ur inary arsenic and mean fecal  arsenic.   So we21
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were able to recover into the f ive-day per iod 95 percent of  the arsenic1

that was given.  And we're very pleased with that number.2

          These exper iments take a tremendous amount of  t ime to wash3

down one of  these metabol ic cages.  In a quant i tat ive way where you4

want to keep your volume of water very smal l ,  i t  takes about 455

minutes.  I don't  have the pat ience to do i t  mysel f ,  but my people have6

a great  deal  of  pat ience to do i t .7

          So the bioavai labi l i ty,  the formula that  I use that  some people8

use, but I ' l l  ta lk about that in a minute.   Ur inary arsenic total ing --9

fecal  arsenic t imes 100 other ur inary arsenic over ingested arsenic.  10

We have done both.   Figures are within 1 or 2 percent of  each other.  11

It  real ly didn't . . .12

          This shows you the --  I 'm showing you crude data here, the13

bioavai labi l i ty of  d is lodgeable CCA in hamsters.   We name our14

hamsters because you make less of  a mistake i f  you wri te down Anna15

or Betty than i f  you wri te down one or three or four.   And so al l  our16

hamsters have names.17

          These, the bioavai labi l i t ies,  as you see wi th Car l ,  Doug, and Ed. 18

The males are qui te close.  The women --  I 'm sorry --  the females have19

a l i t t le more var iabi l i ty.   We rejected Ed, one of  our best20

bioavai labi l i t ies,  because he was excret ing much more arsenic than we21
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gave him.  1

          Don't  laugh at  th is.   You've got to understand animals.   This2

part icular hamster ate his feces.  Al l  r ight .   So we give him l iquid3

diets.   It  is  not unusual for  rats,  mice, or hamsters to eat feces. 4

You've just  got to be able to observe them wel l  enough to know i t .  5

And so, therefore,  we've rejected that data.   So our mean, excluding6

Ed for bioavai labi l i ty,  was 11.4 percent.7

          This shows you the plot .   I apologize again for the smal lness of8

the let ters.   On the lef t -hand side is,  I th ink,  nanograms of arsenic per9

24-hour per iod; and on the bottom is the date that i t  was done.10

          We looked at  the l ivers and kidneys of  hamsters in the same11

experiment.   Af ter the f ive-day per iod, they were euthanized with12

CO2, the l ivers and kidneys taken out,  b lot ted, c leaned, washed. 13

What we usual ly do.  And then analyze digested and then analyze by14

ICP mass speck.15

          The point  I want to make is there is absolutely no s igni f icant16

difference between these numbers,  15.9,  12.4.   The P was greater than17

0.5.   The P was actual ly 0.45.  So maybe with more animals,  th is may18

become signi f icant.   But I sort  of  doubt i t .   They are not s igni f icant ly19

di fferent .20

          Now i f  I can have that --  Johnny, i f  I can have that.   Thanks. 21
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Oh, i t 's  not  Johnny doing i t .   Okay.1

          Again,  I want to apologize for  th is one.  I stopped on the way to2

the airport ,  at  the lab,  th inking i t  would be handy for you.  You've got3

to do --  I humbly suggest that  i f  you're going to do bioavai labi l i ty4

studies,  you've got to do the whole th ing in the same lab.  You've got5

to know what the compound, what the absolute bioavai labi l i ty of  the6

compound is you're studying.  And i f  you're going to compare i t  to7

something, you've got to have that comparison done in your8

laboratory.9

          And the reason I say th is is th is is a paper by,  I th ink,10

Charbonneau, 1980.  And on top is Marie Vahter.   And most of  the11

people that are arsenic people,  Styblo,  Kosnett ,  Hopenhayn-Rich and12

others here, know Marie Vahter;  and she's a very rel iable invest igator.  13

But note that wi th arsenate,  As(V) now, that she got --  both of  these14

are with hamsters.   The amount in the ur ine, i f  I can see correct ly,  was15

74.7 percent.   That 's the amount of  arsenate,  soluble arsenate,  in water16

given by mouth that 74.7 percent came out in the ur ine.17

          Now, i f  you go down to the Chabineau's study, 70 percent.  18

Same kind of  exper iment,  same animals.   Seventy percent was found19

in the feces.  One of  these reasons, I th ink,  is Chabineau used 0.0120

micrograms of  arsenate.   You know, that 's  so smal l  that  i t  could get21
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lodged on a hair  in the trachea or something and you'd never see i t .  1

Or the other way is i t  wouldn't  be absorbed.2

          So, again,  I would l ike urge the Commit tee to consider studies3

that have been done where the absolute values they've come up with4

those values are from the same lab.  And I,  a lso,  hope that the5

Committee has gotten a paper wr i t ten by Dr.  Roberts which, I th ink,6

was a technical  paper submit ted to the Flor ida Department of7

something.  Again,  I meant to pick that up, and I forgot to br ing i t8

with me.  9

          And in there he says, qui te f rankly,  that  the use of  animals to10

bioavai labi l i ty studies as to what the best  model  is  is  very di ff icul t  to11

answer.   I 'm not using his exact words.   I had hoped to have i t  on12

something l ike th is.13

          Now, i f  I could have the last  s l ide which I hope is the summary. 14

They're we are.15

          Summary.  There should be concern about the appropr iate16

animal model ing for  inorganic arsenic.   The bioavai labi l i ty for17

dislodgeable CCA is 11.4 percent plus or minus 1.8 percent,  the mean,18

using hamsters.   There was no signi f icant di fference in l iver or k idney19

arsenic concentrat ions for dis lodgeable at  CCA-treated animals versus20

control  animals.21



                                                           
                                                          
112

          Thank you for your at tent ion.1

          DR. ROBERTS:  Thank you.  Are there any quest ions for Dr.2

Aposhian?  We have Dr.  Mushak, Dr.  Kosnett ,  Dr.  Bruckner.   Dr.3

Mushak f i rst .4

          DR. MUSHAK:  Two quick quest ions, Vas.5

          How young are your young hamsters?  You know, the method6

sect ion said "young hamsters."7

          DR. APOSHIAN:  We receive them when they're 75 grams. 8

They are about f ive to s ix  weeks old.   That 's about al l  I can tel l  you. 9

That 's al l  I know.10

          DR. MUSHAK:  I 'm just  t rying to get a developmental  idea of11

where they are on the comparabi l i ty spectrum.12

          The second one is on the fecal  port ion of  the arsenic.   How do13

you break out endogenous fecal  versus unabsorbed?14

          DR. APOSHIAN:  We have the controls.15

          DR. MUSHAK:  Yeah.16

          DR. APOSHIAN:  And what we've done is we've subtracted the17

dai ly mean fecal  control  arsenic f rom the experimental  ones.  And we18

th ink that 's  a reasonable k ind of  correct ion to make.19

          DR. MUSHAK:  Yeah.  But I don't  know that that  gets you out20

of the box.21
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          DR. APOSHIAN:  In what way?  I don't  understand.1

          DR. MUSHAK:  I mean, proport ion to the dose, you know, a2

certain f ract ion is going to be endogenous and that 's  going to increase3

as you ratchet up whatever the dose is.   I don't  see how control4

permits you to break out that .   You almost have to do this by double5

isotopes or something.6

          DR. APOSHIAN:  Again,  al l  I can say is that  i f  you set  up7

certain parameters,  the ones that we set up, and are certain that the8

control  animals are t reated exact ly the same as the experimental9

animals with the except ion the controls don't  get any added arsenic in10

the diet ,  that takes care of  the problem.  I hope.11

          DR. ROBERTS:  Dr.  Kosnett .12

          DR. KOSNETT:  Thanks for present ing that ,  Vas.13

          What do we know about the bi l iary excret ion of  arsenic in the14

hamster?   And i f  that was a signi f icant port ion, how might that affect15

the interpretat ion.16

          DR. APOSHIAN:  Curt  Klossen publ ished a c lassical  paper,  I17

th ink,  1985, in which he goes through a number of  species.   I don't18

remember the exact  number,  but  I remember the rat  being the highest.  19

And I remember there was not anything unusual ly high about the20

hamster.   I don't  have the f igure r ight  at  my f ingert ips.   I ' l l  t ry to send21
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you that .   I have to leave tonight.   I ' l l  cal l  you tomorrow.  Are you1

staying in th is hotel ,  Michael?   Okay.2

          DR. KOSNETT:  Or e-mai l  the data.3

          DR. ROBERTS:  Dr.  Bruckner.4

          DR. BRUCKNER:  I was just  cur ious.   You ment ioned the word5

"tox ici ty" several  t imes, and you made the point  that  methyl  was more6

tox ic than inorganic.   I 'm not sure what you said about dimethyls as7

opposed to monomethyl .   What do you mean by tox ic i ty?8

          DR. APOSHIAN:  Okay.  Tox ici ty data are a combinat ion of9

experiments that were done in my laboratory and Dr.  Styblo 's10

laboratory.   In our laboratory,  the t issue cul ture exper iments were11

done based on potassium leakage, LDH leakage, and I've forgotten the12

term --  there's a dye that we use for mitochondrial  damage.  Al l  r ight .  13

These are classical  tox icology parameters that are used.  And I don't14

remember what Miroslav used for his t issue cul ture ones.  I th ink15

there was a cytotox ici ty.16

          DR. STYBLO:  Wel l ,  we used the mitochondr ia l  dye, MTT.17

          DR. APOSHIAN:  In addi t ion to that ,  our animal commit tee,18

which doesn't  l ike LD50 studies,  a l lowed us,  because they thought the19

problem was very important when we were doing this wi th some other20

compounds, to do LD50 using hamsters.   So i t 's  a straight lethal  dose21
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50 kind of  exper iment.   That 's what the data on MMA3.1

          On DMA3, Dr.  Styblo and Dr.  Mass, Mass working for the EPA2

down at Research Tr iangle,  has done a number of  exper iments that,3

f i rst  of  al l ,  nei ther --  and correct  me, Miroslav,  i f  I 'm wrong --  that4

neither arseni te or arsenate damaged DNA, a Fix  DNA, a5

double-stranded DNA, in an in v i t ro assay.6

          But  when they added MMA3 or DMA3, there was cleavage, i f  I7

remember correct ly.   And they also did,  I th ink,  a lymphocyte8

experiment which also showed, i f  I remember correct ly,  that  DMA39

was the most tox ic of  al l  the arsenic species.10

          Does that  answer your quest ion?11

          DR. ROBERTS:  I have one.  Then Dr.  Hopenhayn-Rich has one12

and Dr.  Ginsberg.13

          Dr.  Aposhian,  could you comment just  a l i t t le b i t  on the14

relat ionship between metabol ism and absorpt ion.   And when we do15

species comparisons in terms of  metabol ism, i t 's  obviously important16

when we're t rying to do tox ic i ty studies.   Why would necessar i ly17

species that  metabol izes arsenic s imi lar  to humans have absorpt ion18

simi lar to humans?  Can you explain the connect ion for me?19

          DR. APOSHIAN:  I th ink th is wi l l  answer your quest ion.  20

Arseni te has such a PK value that at  body pH i t  has no charge.  So21
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arseni te usual ly di ffuses r ight through.  There's no carr ier  mechanism1

for  gett ing arseni te into a mammalian cel l  that we know of.2

          Arsenate is taken up by the phosphate carr ier  mechanism. 3

Arsenate gets into cel ls  in the k idney, cel ls ,  and other th ings by the4

phosphate carr ier  mechanism.  What br ings them out,  again,  th is is --5

yeah, i t  just  appeared.  Suzuki  in Japan has shown that what gets out6

of the cel l  is  --  wel l ,  what the blood br ings to a cel l ,  to a l iver cel l ,  is7

DMA3.  In the cel l  i t 's  converted to DMA5, and what eff luxes from8

the cel l  is  DMA5.9

          Now as far as why metabol ism is important for  the comparison10

is  that  i f  you're not going to methylate --  we methylate.   Al l  r ight .   But11

i f  we compare our arsenic processes to an animal  who doesn't12

methylate,  i t 's  sort  of  l ike comparing apples to oranges almost.13

          There is a big di fference.  Does that answer your quest ion, Dr.14

Roberts?15

          DR. ROBERTS:  Wel l ,  sort  of .16

          DR. APOSHIAN:  Perhaps you could be a l i t t le more speci f ic.17

          DR. ROBERTS:  Wel l ,  empir ical ly --  we can have this18

discussion perhaps off - l ine another t ime.  I th ink that  there's other19

issues about select ing models in terms of  empir ical  comparisons of20

how that  animal  handles and excretes arsenic that  are useful  for21
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select ing animal models.   And I won't  take up the Panel 's  t ime.  Maybe1

we can discuss that  at  another t ime.  2

          Let  me see.  I had Dr.  Hopenhayn-Rich and then Dr.  Ginsberg.3

          DR. HOPENHAYN-RICH:  I have two quest ions,  and they also4

relate to tox ici ty and the choice of  the model .   One is i f  the hamster is5

considered the best  model  in terms of  s imi lar i ty of  the distr ibut ion of6

metabol i tes,  is  there a di fference or could there be a di fference7

between the amount and the durat ion of  MMA3 and DMA3 in the8

hamsters versus the humans?  You compared the proport ion of  just9

MMA, DMA, and inorganic.   I ' l l  just  make that the two quest ions.10

          DR. APOSHIAN:  I th ink we're the only people.   I could be11

wrong.  No, I th ink Suzuki  also may now have a paper out.12

          We are the f i rst  and probably the only people who gave13

radioact ive arsenate to hamsters and took their  t issues out and looked14

at what was in the l iver.   And we found that there was almost an equal15

amount of  MMA3 and MMA5 there.  16

          Okay.  We have been t rying to get  human l ivers to do this.   The17

problem is we have to get  human l ivers from a place where they've18

been exposed.  Goamazumba has offered us some.  And i t 's  just  a19

matter now --  in fact ,  Michael Kosnett  brought us back some l ivers20

f rom Masumba maybe three years ago.  Michael ,  are you going again? 21
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Because we need someone to br ing i t  back.  My wi fe won't  let  me1

leave the country at  the present t ime.2

          DR. ROBERTS:  You might  not  want to discuss this in a publ ic3

forum.4

          DR. APOSHIAN:  So that 's  about al l  we know.5

          DR. HOPENHAYN-RICH:  The other quest ion is that  I wonder6

how, you know, we've heard repeatedly here and in many other places7

where arsenic has been discussed, that  there is no good animal model8

for the tox ic or long-term effects of  arsenic,  the cancer effects,  et9

cetera.   And I wondered what is the relat ionship,  then?  If  the hamster10

is  a good model for methylat ion, how does that relate to the lack of  a11

good model for cancer?12

          DR. APOSHIAN:  I 'd l ike to correct  you.  No one says that13

there's no good model.   There are good models.14

          DR. HOPENHAYN-RICH:  Yeah, I d idn't  say that  today;  but15

other people did.16

          DR. APOSHIAN:  There are good models.   And I th ink more and17

more, the cancer models are becoming more acceptable,  some in18

Austral ia as John Abernathy ment ioned. Toby Rossman has one. 19

Perhaps Dr.  Styblo --  I d idn't  get  to the Sardinia meet ing.   Maybe Dr.20

Styblo could tel l  us i f  he remembers i t .21
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          But  there are now and certainly Michael  Wackus at  the1

NCI-NIHS has, again,  another fai r ly decent animal  model .   But  al l  of2

these have not stood the test  of  t ime.  There's been a tremendous3

explosion of  interest and money to study this.   So I th ink we are going4

to have good animal models for carcinogenici ty.5

          DR. HOPENHAYN-RICH:  But is  the hamster,  the same species6

that  you used for th is methylat ion,  for  th is study that you're saying7

compares wel l  to the human in terms of  methylat ion.   Is th is hamster a8

good model for  our cancer studies or other human endpoints?9

          DR. APOSHIAN:  I don't  know.  We're just  studying10

bioavai labi l i ty.   We have a research grant that  we wi l l  s tudy other11

th ings in t ime.  But r ight  now, we have just  studies the12

bioavai labi l i ty.   So I real ly can't  te l l  you whether i t 's  a good model for13

carcinogenesis at  th is present t ime.14

          DR. ROBERTS:  Dr.  Ginsberg,  do you have a f inal  quest ion for15

Dr. Aposhian?16

          DR. GINSBERG:  I guess a fai r ly s impl ist ic interpretat ion of17

your data showing low bioavai labi l i ty would be that  the form of the18

CCA-derived dis lodgeable mater ia l  had the arsenic in some kind of19

complex or insoluble state that  d idn't  get  absorbed wel l  into these20

exposure condi t ions.21
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          Do you know what the pH is of  the hamster gut in terms of1

dissolut ion perhaps of  such a CCA-complex?  And do you know i f  - -  I2

didn't  catch i t .   I th ink you said i t .   What the dosing volume, the3

gavage volume, was then i t  went down and whether that volume might4

affect  the pH enter ing the gut .5

          DR. APOSHIAN:  The volume was 0.159 mi l l i l i ters.6

          DR. GINSBERG:  What is that  per k i logram body weight?7

          DR. APOSHIAN:  Excuse me?8

          DR. GINSBERG:  What 's the volume per k i logram body weight,9

i f  you can10

          DR. APOSHIAN:  Div ide 0.15 mi l  by approx imately 100.11

          DR. GINSBERG:  Okay.12

          DR. APOSHIAN:  And that 's  what you get .   You had a --  what 's13

the f i rst  part  of  your quest ion?14

          DR. GINSBERG:  What 's the pH of the gut?15

          DR. APOSHIAN:  I don't  know.  That 's a good quest ion.   When I16

get back,  we have some extra hamsters to check that  out .   My guess is17

that  i t  is  probably pH 1 to 2 of  the stomach.18

          DR. GINSBERG:  Wel l ,  rats are l ike 4,  4- ish.   It  depends upon19

fast ing and fed.  Were these fasted animals?20

          DR. APOSHIAN:  Before they were given the arsenic,  they were21
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fasted overnight,  yes.1

          DR. ROBERTS:  Thank you, Dr.  Aposhian, for  your2

presentat ion.3

          We want to do one more short  presentat ion before we go to4

break.  Mr.  Feldman has a short  presentat ion.   Then we're going to5

take a 15-minute break.6

          MR. FELDMAN:  Thank you.  I appreciate the opportuni ty to7

comment on your work on this important issue.  8

          I 'm Jay Feldman, Execut ive Director of  Beyond Pest ic ides9

National  Coal i t ion Against  the Misuse of  Pest ic ides.10

          I wanted to f i rst  start  before gett ing into some of the speci f ic11

comments on EPA issues and quest ions and just  put  some context  to12

th is discussion.  We've been working on this issue since the ear ly13

1980's.   But as you know, EPA has been working on this issue since i t14

in i t iated an ARPAR in 1978 and in a special  review.  15

          And I bel ieve that the context of  th is has resul ted in cont inued16

exposure to heavy duty wood preservat ives that has caused a si lent17

t ragedy because of  EPA's fai lure to act  on the side of  caut ion, i ts18

fa i lure to embrace a precaut ionary pr inciple for protect ion of19

chi ldren, and fai lure to enforce the unreasonable adverse effect20

standard under FIFRA.21
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          We would not  real ly be here today i f  EPA ful ly embraces i ts1

statutory standard, acknowledged the cont inuing fai lure of  voluntary2

r isk mit igat ion measures,  recognizes the fu l l  extent  of  contaminat ion3

and poisoning caused by inorganic arsenicals f rom wood treatment to4

use disposal ,  considered worker hazards, and treatment s i te5

contaminat ion, and evaluated the subst i tutabi l i ty of  wood6

preservat ives with nonchemical  al ternat ives.7

          EPA acknowledges in the purpose statement for today's meet ing8

that the issue of  chi ldren and exposure to playground equipment has9

been hopped up in the queue as a resul t  of  publ ic concern, which r ight10

on the face of  i t ,  real ly does acknowledge the pol i t ic ized nature of11

th is process.  In fact ,  parents and media out lets have found 25-t imes12

background levels in studies looking at  arsenic and soi l  around13

equipment,  p layground equipment.14

          But what 's most t roubl ing here f rom our standpoint  is  that  there15

is  no apparent urgency to this process on the part  of  EPA.  We bel ieve16

that  EPA and SAP needs to recognize the eminent hazard associated17

with cont inued exposure to CCA and other heavy duty wood18

preservat ives.  The si tuat ion is made even worse by the fact  that  for19

vir tual ly every wood preservat ive use there is an economical ly20

compet i t ive less or nontox ic al ternat ive.21
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          Now turning to the EPA issues, I just  quickly run through some1

of these.  In looking at  the endpoint  select ion for  arsenic,  certainly2

EPA should apply a tenfold margin of  safety for  chi ldrens's exposure3

given the sensi t iv i ty to th is populat ion group and in set t ing the4

acceptable margin of  exposure should c lear ly recognize a fu l l  range of5

dietary,  nondietary exposure,  backgrounds levels,  and their6

geographic var iabi l i ty,  water levels,  indoor and outdoor ambient air7

levels.   With these exposures taken into account,  there is very l i t t le,  i f8

any room, for  addi t ional  exposure.9

          In terms of  b ioavai labi l i ty,  in addi t ion to the discussion you've10

been having on appropr iate species for test ing,  we bel ieve you ought11

to look at  the bioavai labi l i ty based on di fferent soi l  types, including12

the fu l l  range of  soi ls wi th high and low organic matter.13

          In terms of  dermal absorpt ion,  you should take into account the14

condit ion of  the skin,  abrasions, cuts,  a l l  of  which affect  the value of15

dermal absorpt ion.   And in addi t ion to that ,  you should consider an16

in ject ion exposure to anyone that has played on playground equipment17

or backyard deck knows that the possibi l i ty of  a spl inter ex ist .  18

Spl inters can mean that chemical  residues enter the blood stream, and19

EPA cannot ignore this exposure scenario.20

          Hazard character izat ion, EPA should look at  the worse case21
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scenar io,  new wood that is not fu l ly f ixed as i t  does recognize in the1

purpose statement today endpoint  select ion of  chromium 6.  2

          Regarding chromium 6, why is i t  that  EPA recognizes chromium3

6 as a known human carcinogen for inhalat ion but is prepared to4

discount al l  exposure by the oral  route because i t ,  quote,  end quote,5

"cannot be determined whether i t 's  a carcinogen."6

          The Agency must consider al l  possible routes of  exposure and7

the resul t ing effects.   Certain ly,  ATSDR and i ts tox icological8

prof i les,  which I don't ,  on the surface anyway, see referenced by EPA,9

certainly create the data base necessary to look at  th is route of10

exposure for chromium and arsenicals.11

          In endpoints for  dermal r isk,  again,  to dismiss systemic effects12

f rom dermal exposure as i r relevant,  we bel ieve f l ies in the face of,13

again,  the ATSDR tox icological  prof i les wi th f indings of  systemic14

effects associated wi th dermal exposure.15

          In terms of  the methodology for character iz ing chi ldhood16

exposure, in calculat ing exposure, the ful l  range of  background levels,17

as I said ear l ier,  d ietary,  nondietary,  must be considered including air,18

water,  food, decks, park benches, picnic tables,  medical  appl icat ions19

and other exposes.20

          And in i ts  r isk assessment,  EPA must disclose al l  the21
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uncertaint ies associated wi th i ts  assumpt ions.   Since the distr ibut ion1

the Agency chooses has associated assumptions, those assumptions2

must be disclosed and the Agency must perform a sensi t iv i ty analysis3

of i ts  model  explain ing how sensi t ive the model  is  to var ious4

assumptions and explaining how di fferent the outcome would be i f5

different assumptions were used.6

          Under the Agency's r isk cup approach, i t  must be clear ly stated7

what contr ibut ion these exposures make to the overal l  acceptable8

exposures def ined by EPA.  EPA must aggregate this wi th other9

nondietary and dietary r isks that chi ldren and the general  publ ic10

assumed to have.11

          In terms of t ransfer of  residues, the Agency must assume that12

residues taken from wood surfaces to skin or f rom soi l  to skin spread13

to numerous si tes of  the body.  It  cannot be assumed that only one hi t14

of a dermal chemical  exposure is associated wi th one touch to the15

wood or soi l .   In fact ,  there are numerous touches and, therefore,16

numerous dermal exposures associated with the touch of  a17

t reated-wood surface or contaminated soi l .18

          Skipping down to inhalat ion var iabi l i ty,  the Agency cannot19

assume as i t  has stated,  that  inhalat ion potent ial  f rom contact  wi th20

either CCA-treated wood or CCA-contaminated soi l  is  negl igib le.  21
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Certainly,  inorganic arsenicals at tached to soi l  part ic les kicked up as1

dust can be inhaled or the ingested.  The Agency has a lot  of  h istory2

looking at  pest ic ides in dust,  and i t  cannot assume that CCA does not3

behave in a manner that  resul ts in contaminated dust.4

          In terms of  buffer ing mater ials,  EPA must immediately out law5

the pract ice of  creat ing wood mulch products f rom CCA-treated or6

other heavy duty preservat ive-treated wood.  The concentrat ion levels7

are unacceptable,  and the threat  of  chi ldren picking up tainted wood8

and putt ing i t  d i rect ly in their  mouths is great .   This is a no-brainer9

and should be adopted by the end of  th is af ternoon.10

          In terms of  sealants,  th is is  a short- term transi t ion tool .  11

Sealants are not a long-term solut ion.  EPA cannot control  the process12

by which sealants are appl ied,  the certainty that  i t  wi l l  perform a r isk13

mit igat ion measure.14

          And then, f inal ly,  when EPA evaluates CCA, i t  cannot conf ine15

i ts  review and analysis to only arsenic chromium and copper,  rather16

the agency must look at  al l  the biological ly and chemical ly act ive17

const i tutes contaminants and ingredients in the CCA formulat ion.  18

Otherwise, you have a false outcome from your r isk assessments with19

fa lse assumptions.20

          Thank you very much.  Again,  I appreciate the work that you al l21
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are doing indiv idual ly and col lect ively and the guidance that you give1

to the EPA.2

          DR. ROBERTS:  Thank you, Mr.  Feldman.  Are there any3

quest ions for Mr.  Feldman on his comments or presentat ion?  Yes, Dr.4

Wargo.5

          DR. WARGO:  I ' l l  be br ief .   I know everyone is anx ious for a6

break.7

          A couple of  points.   You suggested, Jay,  that  you think that  the8

legal  standards that are embedded in the Food Qual i ty Protect ion Act,9

speci f ical ly the tenfold safety factor and the need to do aggregate and10

cumulat ive exposure assessment,  apply in th is case.11

          MR. FELDMAN:  Yes.12

          DR. WARGO:  I apologize,  by the way, for coming in late,  and13

perhaps this was covered ear l ier.14

          I 'm wondering whether or not th is cumulat ive exposure issue is15

on the table.16

          DR. ROBERTS:  It 's  been ment ioned a couple of  t imes.17

          DR. WARGO:  Is that  part  of  the Agency's percept ion charge18

here to understand cumulat ive exposure?19

          DR. ROBERTS:  Yeah, I bel ieve the Agency explained a l i t t le20

earl ier  today that  th is is  real ly one step maybe out of  the normal21
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sequence of  steps that would be involved in r isk assessment at  a1

var iety of  levels that  would include cumulat ive exposure.2

          DR. WARGO:  Okay.3

          DR. ROBERTS:  Did I do okay on that?4

          DR. WARGO:  Also,  you may have covered this quest ion5

earl ier.   And I know, Jay,  you in the past have done some work on6

th is.   7

          The documents that  I was sent by the Agency didn't  give me a8

sense of  the magnitude of  th is issue in terms of  total  amount of  CCA9

that 's  produced per year in the U.S.  And I,  a lso,  don't  know what10

percentages of ,  say,  even the soft-wood suppl ies in the U.S. are11

pressure treated.  And, also, I 'm not at  al l  c lear about what happens to12

th is stuff  once i t  ends i ts useful  l i fe,  whether or not i t  is  dumped in13

landf i l ls .   And you made a reference to i t  being chipped up as mulch.14

          And so any kind of  basic stat ist ics we've got to understand the15

scale of  th is issue would be qui te helpful  to me.16

          MR. FELDMAN:  Yes, actual ly,  the EPA rel ies on the stat ist ics17

col lected by the American Wood Preservers Inst i tute for overal l18

poundage numbers.   19

          You know, the use of  wood preservat ives --  th is includes al l  the20

three heavy duty wood preservat ives --  col lect ively equal about hal f21
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of al l  convent ional  pest ic ides used, taking out chlor ine and1

disinfectants.   That 's  an extraordinary number which is supported by2

the AWPI data base on volume of  use.3

          You know, I 'm sure EPA can give you more exact numbers on4

that ,  but  we're ta lk ing in the area of  a bi l l ion pounds a year or c lose to5

i t .   And, certainly,  I th ink,  John, you have a lot  of  exper ience with the6

issue of  cumulat ive r isk or addi t ive r isk.7

          And certain ly i t 's  our posi t ion that  for  the SAP or any8

del iberat ive scient i f ic  body to ful ly evaluate the r isk to chi ldren, one9

would have to ful ly evaluate the l i fe cycle of  the wood preservat ive10

f rom product ion through disposal ,  given that we know, certainly,  that11

EPA has not regulated a wood taken out of  service.  And so i t  does end12

up in community landf i l ls  and does then create a potent ial13

contaminat ion problem that affects the overal l  tox ic body burden as a14

resul t  of  potent ia l  water contaminat ion,  ambient air  contaminat ion,15

and other sorts of  contaminat ion associated with disposal  in unl ined16

municipal  landf i l ls .17

          So I'm glad to hear.   I also was not  able to be here ear l ier,18

deal ing wi th the anthrax problem in our local  postal  service.   But the19

issue of  looking at  th is in the context  of  FQPA and the statutory20

mandate to evaluate mult ip le exposures,  aggregate r isks,  interact ions21



                                                           
                                                          
130

perhaps between chemical ,  certainly chemicals that  have the same1

common mechanism of effect  which we're deal ing wi th here is cr i t ical .2

          DR. ROBERTS:  Any other quest ions before we go to break?  If3

not,  let 's take a 15-minute break.  We have a number of  very important4

presentat ions yet to do.  So please hurry back, and let 's t ry to start5

prompt ly in 15 minutes.6

          [Break.]7

          DR. ROBERTS:  Before we proceeded with the next  publ ic8

presenter,  Dr.  Vu would l ike to offer c lar i f icat ions on an issue that9

came up just  a l i t t le whi le ago.  Dr.  Vu.10

          DR. VU:  Thank you, Dr.  Roberts.11

          We would l ike to clar i fy some of  the def in i t ions that  were12

brought up ear l ier  by the publ ic commentor that we had before the13

break; and, also, Dr.  Wargo raised the issue cumulat ive r isk and14

aggregate r isk,  et  cetera.15

          The Agency has def ined cumulat ive r isk to mean that  the r isk16

associated with combined exposure f rom mult ip le stressors.   And17

mult ip le stressors could be def ined as chemical  agents,  b io logical18

agents,  and physical  agents.   So real ly,  cumulat ive r isk is r isk wi th19

mult ip le stressors.20

          Under the FQPA law, the cumulat ive r isk has been def ined21
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much more narrow of focus.  It  refers to r isk associated with1

pest ic ides that have common mode of act ions.2

          For example, the Agency and Off ice of  Pest ic ides Program is3

conduct ing prel iminary r isk assessments of  organophosphates which4

have common mode of  act ion associated across al l  the 24 organic5

phosphates and that r isk associated with i t .   That 's the one act iv i ty.  6

That 's the cumulat ive r isk def ined under FQPA.7

          Aggregate r isk is def ined as r isk associated wi th a single8

stressor,  whether i t 's  a chemical  or biological  agent,  et  cetera, cut9

across al l  sources of  exposures and pathways.  10

          So i f  you think about CCA products,  the r isk associated with al l11

of these sources of exposure, whether i t 's  f rom a l i fe cycle that  would12

be more of an aggregate r isk.13

          So wi th regard to whether the Agency is going to consider14

aggregate r isk wi th regard to CCA, the Agency wi l l  certainly consider15

aggregate r isk when i t  makes sense or is  appl icable.   So that 's  the16

issue at  the table.17

          And the second issue raised was with regard to chi ldrens's r isk.  18

Certainly,  the Agency would look into the exposure dose, as wel l  as19

the suscept ib i l i ty issue on inherent r isk hazard and apply the20

appropr iate factors to consider the chi ldrens's r isk.21
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          So I hope i t  would help the Panel  and move on with some other1

discussions.   And that 's  al l  I have to say at  th is t ime.2

          DR. ROBERTS:  Thank you, Dr.  Vu, for  that  c lar i f icat ion.  3

That 's an important point .   And we need to be careful  how we use their4

terminology in terms of  cumulat ive r isk and aggregate to ref lect  what5

we real ly mean.6

          Our next  publ ic presenter is  Yvette Lowney on behal f  of  the7

American Chemistry Counci l .   Welcome.8

          MS. LOWNEY:  Thank you.  You can go to the next  s l ide.   In9

the assessment that  --10

          DR. ROBERTS:  Actual ly,  Yvet te,  you do need to need to11

ident i fy yoursel f .   Even though I introduced you, you do need to12

ident i fy yoursel f  for  the record.13

          MS. LOWNEY:  I 'm Yvette Lowney with Exponent.   And I want14

to ta lk about some work that I 've done on behalf  of  the American15

Chemistry Counci l .16

          In the assessment that EPA put out recent ly,  they looked at17

several  pathways of  exposure to metals f rom CCA-treated wood.  And18

they included exposes associated with residues on the wood and19

residues that are in the soi ls or substrates.   And they looked at20

ingest ion and dermal exposure associated wi th each of these.21
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          I want to ta lk about is l imi ted speci f ical ly to residues and1

speci f ical ly to the ingest ion exposures associated wi th the residues. 2

Next s l ide.3

          There's several  factors that  effect  the exposure to residues.  The4

dose is going to be affected by al l  of  these things ref lected on the5

sl ide and others.   I 'm only going to ta lk about the f i rst  two issues6

there.  7

          The f i rst  one is dis lodgeable concentrat ions of  the residues on8

hands.  This s l ide says arsenic,  but we do have some informat ion9

about chromium as wel l .   And then transfer of  the residues from hands10

to mouth and di fferent approaches that can be used for doing that.  11

Next s l ide.12

          Okay.  For looking at  the transfer of  residues from wood to13

hands, in the draf t  EPA assessment,  EPA assumes a one-to-one14

relat ionship,  meaning that  whatever has been the measured15

concentrat ion on wood from wipe data is considered to be the same16

concentrat ion on hands.  And i t 's  expressed as micrograms per uni t17

area, usual ly 100 square cent imeter area.  And we think that there's18

some evidence indicat ing that only a f ract ion of  what is on hands is --19

only a f ract ion of  what is on wood is actual ly t ransferred to hands. 20

Next s l ide.21
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          When we looked through the l i terature,  we found that there are1

several  studies that look at  the concentrat ions of  metals and residues2

on wood.  A couple of  studies that look at  the concentrat ions of3

residues on hands, and we found one unpubl ished report  by SCS,4

which other people have referred to today, that actual ly has paired5

data looking at  concentrat ions on wood and concentrat ions on hands. 6

And those data indicate that  hands are much less eff ic ient  at  removing7

arsenic and chromium than the wipes are.  Next  s l ide.8

          So I'm present ing the data that  are included in the SCS report .  9

Some of the strengths of  the study are that i t  looked at  var ious wood10

types.  The top one l isted there was an untreated control .   There is one11

sample in here that  is  t reated wi th a sealer.   They're most ly new12

lumber,  CCA-treated lumber.   And what they reported, they did13

Kimwipes studies of  the surface and reported the concentrat ions on14

wipes per hundred square cent imeters.   And then they rubbed the same15

wood samples with hands, a di fferent area of  the wood sample.16

          And so i t  was a fair ly aggressive approach for rubbing the17

hands.  They would put the hands on the wood, rub the hands forward18

and backwards, turn the piece of  wood on the side and rub the hands19

forwards and backwards on the surface of  the wood again.20

          So i t 's  a fa ir ly aggressive hand-rubbing sample of  the same --21
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different spl i t  of  the same piece of  wood.  Can you move the sl ide up a1

l i t t le b i t  so that  you can see what 's at  the bottom.2

          With the arsenic on or wi th the data on arsenic across a board,3

the percentage transferred from the wood to hands is less than a4

hundred percent.   One except ion.  There is an aged yel low pine5

sample, and I have the chromium data,  which I' l l  show in a second as6

wel l .   That value is above a hundred percent.   And we think that that 's7

an art i fact  of  how the study was done.8

          These were boards that  were out  in the environment.   And when9

they col lected the wipe sample, they wiped the top surface.  When10

they col lected the hand sample, they wiped the top surface, the side11

surface, and the bot tom surface.  And there's some concern that  the12

concentrat ion sort  of  leached around and col lected on the bottom edge13

of the wood.  And that 's  why the surpr is ing resul t  of  more than a14

hundred percent t ransfer f rom the wood to hands.15

          The next  s l ide presents the chromium data.   And, again,  very16

simi lar  resul ts.   The average across al l  of  them, except for  the control ,17

including the high-aged CCA yel low pine sample for arsenic,  was 3818

percent;  for  chromium, i t 's  28 percent.19

          The next  s l ide presents these side by side.  And you can see that20

i f  you take out what we perceived to be an out l ier,  that  the t ransfer21
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f rom wood to hands actual ly seems to be about one-fourth rather than1

a one-to-one relat ionship.   Next  s l ide.2

          So those are the main issues I wanted to present on that  topic.  3

What we think is that  i t 's  very important  that  th is issue of  a t ransfer4

eff ic iency from woods to hands be incorporated into an assessment,5

any assessment,  that is done by EPA.6

          The data that we have from this one study --  and I understand7

we're going to leave a copy of  th is study with the Panel --  indicates8

that i t 's  about 25-percent,  or less than 25-percent,  t ransfer.9

          I a lso understand that CPSC is going to be going out and10

col lect ing samples f rom playgrounds.  And I th ink that  i f  the Panel 's11

bel ief  is that we need a more robust data base, i t  might be appropr iate12

to have CPSC --  not  f rom every s i te they sample but  maybe from a13

subset of  the samples of  the s i tes that  they're going to be out sampl ing14

- -  also col lect  some hand-wipe data so that  we can get more data to15

base this t ransfer relat ion on.  Next  s l ide.16

          So now I want to ta lk about the second issue which is the17

t ransfer of  - -  the f i rst  part  was talk ing about the transfer f rom wood to18

hands.  And now I want to ta lk about the transfer f rom hands to19

mouth.20

          There are two ways to approach this.   They're ref lected in the21
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r isk assessments for CCA that have been done to date.   One is to use1

what I cal l  a behavioral  approach, where you look at  the behavioral2

data and try to est imate how many t imes kids touch their  mouth,3

what 's the surface area of the hand that  actual ly goes into their  mouth. 4

And that way you can calculate t ransfer f rom hands to mouth.5

          The other approach that  can be used is to use an empir ical  data6

base.  For example,  what we know about soi l  ingest ion,  which is a7

fa i r ly strong empir ical  data base, and use the informat ion in that  to8

calculate what the t ransfer f rom hands to mouth is.   Next  s l ide.9

          In the r isk managements that  I 've reviewed over the last  couple10

of decades, what I have seen is that ,  when a behavioral  approach was11

used to est imate soi l  ingest ion, the values are al l  over the place.  It12

depends on what you assume, how many contacts,  what the surface13

area is,  and i t 's  highly var iable.14

          As soi l  ingest ion studies have become stronger,  the empir ical15

data base has become more developed.  What we're seeing is that the16

soi l  ingest ion rates that  are predicted by those studies are more17

consistent and tend to be headed to lower values.  Next  s l ide.18

          So this s l ide presents a summary of  what was done in the EPA19

assessment.   They used a behavioral  approach.  They est imated for20

CTE, for the central  tendency est imate, that 9.5 contacts per hour21
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were made from hands to mouth,  for  their  h igh est imate,  20 contacts1

per hour.   With each of  those contacts,  they assumed a 20 square2

cent imeter of  surface was inserted into the mouth,  and that one to3

three hours was spent on playground equipment.4

          And then they also incorporated a 50-percent removal .   And5

that 's  f rom the hand once i t 's  in the mouth,  removal  f rom hands to6

sal iva.7

          When you put  al l  of  th is together and calculate a surface area, i t8

yields 95 to 600 square cent imeters of  surface area involved in th is9

hand-to-mouth contact.   Next  s l ide.10

          The behavioral  approach has a very intui t ive appeal .   I can say11

that because, when I d id an assessment of  CCA-treated wood over the12

course of  the summer,  I thought,  How does this happen does?  Gosh,13

kids get i t  on their  hands; they put their  hands in the mouth;  i t  gets14

t ransferred from their  mouth.  And I d id the exact same approach.15

          We used input values very s imi lar to what EPA used, al though16

we adjusted the number of  contacts per hour downwards by a factor of17

three.  And that 's  f rom a reanalysis of  the Zartar ian data that  EPA also18

discusses, where she looked not only at  hand-to-mouth contact,  but19

actual ly insert ions of  skin into the mouth.   And she est imated that20

approx imately one-third or less of  hand-to-mouth contacts involved21
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insert ions of  skin into the mouth.   Next  s l ide.1

          So the problem with th is approach that  we've been thinking2

about more over the course of  the summer is that the est imates of3

exposure that you get when you use the behavioral  approach don't4

real ly square with what we know about soi l  ingest ion.  Next s l ide.5

          So these are numbers that  we used in our assessment:   3.26

contacts of  hands to mouth per hour,  20 square cent imeters of  contact.  7

8

          Now, Roels looked at  --  he was studying exposures of  young9

chi ldren to lead.  And from his 1980 study, you can calculate a hand10

loading of  soi l  of  .74 mi l l igrams per square cent imeter.11

          So we took that value and plugged i t  in wi th the rest  of  the12

assumpt ions that  we were using in our assessment.   Soi l  ingest ion is13

assumed to occur dur ing al l  waking hours,  so we mult ip l ied i t  by 1214

hours per day.  And we came up with this value of  568 mi l l igrams per15

day of  soi l  ingest ion.   That number is not consistent wi th the current16

l i terature.   The most recent study by Stanek and Calabrese suggest17

that  the mean soi l  ingest ion rate is 31 mgs. per day.  And median soi l18

ingest ion rates are lower than that,  around 17.  Next  s l ide.19

          So i f  you take the EPA's assumpt ions and use them to calculate20

soi l  ingest ion by incorporat ing the Roels hand- loading data,  you21
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would est imate that  70 mi l l igrams of  soi l  are ingested in one hour.  1

And that 's  the CTE est imate.   For the EPA upper end est imate,  i t2

would be that 444 mi l l igrams of  soi l  would be ingested over the3

course of  three hours.4

          If  you extrapolated their  CTE est imate to 12 waking hours,  i t5

would 844 mi l l igrams of  soi l  per day, and the upper end would be6

nearly 2,000 mi l l igrams per day.  And this is not consistent,  as I said,7

with the recent  soi l  ingest ion data suggest ing that  dai ly soi l  ingest ion8

rate is around 17 to 31 mgs. per day.   Next  s l ide.9

          So instead, i f  you start  wi th the empir ical  data base on soi l10

ingest ion and take i t  and back calculate the values for the surface area11

that  must be inserted into the mouth and be contr ibut ing to soi l12

ingest ion,  what you f ind is that  i t  appears that  about 23 to 42 square13

cent imeters of  hand surface area contr ibute to soi l  ingest ion14

exposures.  And that 's  on ful l  day exposure basis.   Next  s l ide.15

          So here's a summary of  some of the recent assessment.   The 2316

to 42 square cent imeters is the value I just  explained.  Gradient ,  in17

their  assessment,  uses a very s imi lar  approach.  They used a18

hand-loads per day and informat ion on the surface area size of  young19

chi ldren hands and came up with an est imate of  49 square cent imeters20

per day.  I suspect that the di fference between the 42 from Exponent21
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and 49 f rom Gradient  is  actual ly a di fferent  dai ly soi l  ingest ion rate.  1

They were using a previous Calabrese value.2

          Dr.  Roberts used a s imi lar  approach and came up with a3

est imate of  70 square cent imeters per day.   And, again,  those there4

fu l l -day values.5

          With the EPA assumpt ions,  i f  you put them al l  together and6

calculated them, you would come up with 90 square cent imeters of7

exposure in one hour for  the central  tendency est imate and 600 square8

cent imeters in three hours for  their  upper-end est imate.   So you can9

see that  there's a fai r ly large discrepancy between these approaches.10

          Okay.  This is  just  a graphic that  presents a summary of what11

I 've been talk ing about.   The EPA central  tendency est imates would12

predict  over a 12-hour day 844 mi l l igrams of  soi l  ingest ion.   The13

central  tendency est imate is near ly 2,000.  And those values just  don't14

square wi th what EPA bel ieves from standard soi l  ingest ion15

assumpt ions or what the new Stanek and Calabrese data are16

suggest ing.   Okay.  Next  s l ide.17

          So conclusions are that using the behavioral  data f rom18

observat ional  studies wi l l  resul t  in an overest imate of  the contact  rate19

and ingest ion of  residues; and that we bel ieve that i t 's  real ly20

important ground truth the ingest ion assumptions against  the21
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empir ical  data base on soi l  ingest ion.   Thank you.1

          DR. ROBERTS:  Are there any quest ions?  Yes, Dr.  Freeman.2

          DR. FREEMAN:  On the Calabrese data, which of  his t racers3

were you using as standard?4

          MS. LOWNEY:  You know, I would need to go back and review5

the study.  I don't  recal l  which one.6

          DR. FREEMAN:  As I recal l ,  there was a great  deal  of7

var iabi l i ty depending on whether you were using aluminum or8

whatever.9

          MS. LOWNEY:  Yeah.  The values that  we reported here were10

his best  est imates for  long-term average ingest ion rates.11

          DR. ROBERTS:  Dr.  Ginsberg.12

          DR. GINSBERG:  The assumpt ions of how much soi l  is  ingested13

as a resul t  of  your --  not the behavioral ,  what did you cal l  i t ,  the other14

one?15

          MS. LOWNEY:  Empir ical .16

          DR. GINSBERG:  Empir ical .   Right.   Regarding that,  you have17

an assumption of  an adherence factor of  what Roels,  et  a l . ,  1980, were18

descr ib ing as something l ike .74.   And my understanding of  that19

European study is that  those kids were playing in soi l  and had hands20

that  were fai r ly di r ty,  and that  we can assume that  that 's  reasonable to21
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represent that  scenario.1

          But  for someone playing on a Playscape, especial ly given what2

you were just  saying in the f i rst  part  of  your presentat ion, that the3

t ransfer eff ic iency from relat ive to the swipe on the hand isn't  very4

high.  5

          I 'd just  l ike to hear your comment on how much soi l  do you6

th ink is adher ing --  not  soi l  - -  d is lodgeable mater ia l  is  adher ing to a7

hand relat ive to what Roels was descr ib ing given these kids aren't8

real ly playing in di r t .   They're swiping their  hand across a deck which9

may not be qui te as dir ty a s i tuat ion.   And that,  you know, the10

Exposure Factors Handbook is using numbers around the .2 as the11

central  tendency now for chi ldren.  So, you know, the .74 number just12

jumped out at  me as using i t  in that  scenario.13

          MS. LOWNEY:  The Roels 's values col lected at  the end of the14

day from chi ldren who have been playing at  school.   A confusing part15

of th is is that  I 'm not actual ly saying that I th ink that  .74 mi l l igrams16

per square cent imeter of  residues is loaded onto hands.  What I 'm17

saying is that  we can use that  value for soi l  ingest ion to der ive a18

surface area that  must be contr ibut ing to exposures.19

          DR. GINSBERG:  Based upon 31 mi l l igrams a day of  soi l20

ingest ion.  That 's a di fferent scenario.21
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          MS. LOWNEY:  Right .   What I 'm t rying to do is sort  of  c lump1

al l  of  my apples and der ive a value and then apply i t  to oranges.  But I2

th ink the methodology is accurate.   Because somebody ear l ier  was3

saying, wel l ,  i t 's  an awful ly unusual uni t  to express something as4

square cent imeters of  contact.   But that is the surface area of  the5

chi ld 's hand that appears to be contr ibut ing to exposures.  It 's  not that6

I th ink that  the soi l - loading rate is relevant to residue loading rates.7

          DR. GINSBERG:  You' l l  get  di fferent numbers i f  you use a8

lower dis lodgeable loading rate onto the hand.  And, you know, the9

point  you're making about the over est imate on EPAs assumptions10

about how much soi l  ingest ion would necessar i ly resul t  f rom your11

forecast is going to be dependent upon that hand- loading rate.   So i t 's12

just  important  to keep that  in mind.13

          MS. LOWNEY:  Right.   Those hand-loading data are not14

inconsistent wi th research that 's  been done by Dr.  Kissel ,  where i t  was15

adul t  intent ional ly loading soi l  to their  hands.  And i f  you assume that16

i t  a l l  loaded onto the palm surface, those values would be simi lar.17

          DR. ROBERTS:  Just  as a fo l low-up to Dr.  Ginsberg's18

comments.   The thing I was struck by was this was based on 12 hours19

of --  your comparisons were based on 12 hours of  cont inuous20

hand-to-mouth act iv i ty.   Had you picked some di fferent assumptions21
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for  the adherence factor and the durat ion of  exposure in hand-mouth1

act iv i ty,  i t  might not be as large as the numbers that you've2

calculated.  I ' l l  say that .   And I' l l  turn i t  over to Dr.  McDonald is next3

and then Dr.  Kosnett .4

          DR. MCDONALD:  Peter McDonald.   Just a comment on the5

removal of  the out l ier  in the SCS 1998 wood-to-hand data.   You had a6

rat io of  153 percent.   So you argued that the hand had been biased7

towards picking up more than the comparable measurement of  the8

amount on the wood.  So you discarded that.   But,  of  course,9

remember that i f  th ings had happened the other way around, you'd get10

a low out l ier  and you probably wouldn't  have f lagged that  and11

wouldn't  have removed i t .   So removing only the higher out l iers wi l l12

bias the data.13

          So my quest ion is:   How much repl icat ion was there in that  data14

set that  would let  you get some idea of  the rel iabi l i ty of  those f igures,15

and whether,  say,  the 153 percent was plus or minus 20 or plus or16

minus 1 or whatever?17

          MS. LOWNEY:  Right .   As I said,  we' l l  leave a copy of that18

study with you.19

          There were f ive volunteers for each wood sample, and each one20

did a r ight hand and lef t  hand.  So there is some repl icat ion in there21
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that we can go and look at .   If  that value of  greater than a hundred1

percent were close to any of  the other values, I might not have been2

incl ined to dismiss i t  as an out l ier.   But i t  is  so inconsistent  wi th al l3

of the other data,  that  i t  just  real ly jumped off  the page at  me as being4

an out l ier.5

          DR. MCDONALD:  Surely,  that would be a case for somebody6

that  ought to be repeat ing the t r ia l  just  to conf i rm what 's real ly going7

on.8

          MS. LOWNEY:  And therein is the reason why I'm9

recommending that a neutral  body CPSC might want to pursue a10

simi lar  study.11

          DR. ROBERTS:  Thank you.  Dr.  Kosnett .12

          DR. KOSNETT:  What do you think is the best study on13

hand-loading of  chi ldren?  I mean, what would you recommend that14

the Commit tee review and consider as the def in i t ive or best  study?15

          MS. LOWNEY:  I th ink that  the data base on hand- loading is16

very l imited and that the methodologies that they used are very17

disparate and that i t 's  very di ff icul t  to pick one study.  You know,18

there's ei ther a smal l  or  a huge dispari ty wi th in the data base.19

          Actual ly,  that  is  why in our approach we decided that  i t  would20

be better to establ ish a wood-to-hand transfer relat ion because the21
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data base on wood concentrat ion is more robust and there is more data1

going to be col lected.  So then we have a robust data base that we can2

then apply th is t ransfer rate to.   3

          And, also, our thought was that that encourages further data4

col lect ion.  I th ink i t 's  easier to suggest that municipal i t ies or an5

agency go out and col lect  samples from playgrounds than i t  is  to ask6

them to conduct studies with humans.7

          DR. KOSNETT:  And is the hand, the wood-to-hand transfer8

study, the one that you would l ike us to consider,  the SCS study?9

          MS. LOWNEY:  The SCS study is the only study that we found10

that had paired data of  both wood-loading concentrat ion and11

hand-loading concentrat ion.  So that 's  why we selected that to12

establ ish the t ransfer rat io.13

          DR. KOSNETT:  And you've suppl ied that  to the Commit tee.14

          MS. LOWNEY:  Yes, we wi l l .   I 'm having a copy sent over.15

          DR. ROBERTS:  Dr.  Smith,  then Dr.  Freeman, Dr.  Wargo, Dr.16

Matsumura, and Dr.  Kissel .17

          DR. SMITH:  I was t rying to f igure out  i f  Dr.  Freeman had18

discovered that  th is was a new way to get ourselves cal led.19

          I 've got just  a couple of  quest ions, f i rst  a s imple one.  In that20

f i rst  data s l ide that you put up showing data for wipes versus data for21
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hands, the data for  wipes of  micrograms per cent imeter squared, I1

assume that 's  cent imeter squared of  surface area that was wiped; is2

that  correct?3

          MS. LOWNEY:  Correct .   We wiped a hundred --4

          DR. SMITH:  Or is i t  the surface area of a piece of wood and5

you may have repeatedly rubbed i t?6

          MS. LOWNEY:  No, I 'm sorry.   They wiped a hundred square7

cent imeter surface area of  wood, and that was the total  residue for that8

area that  they wiped.9

          DR. SMITH:  And the uni ts for the hand, microgram per10

cent imeter squared, is that for the surface area of the hand because11

people seem to do i t  d i fferent ways; or is th is,  again. . .   So what 's the12

units for the hand?13

          MS. LOWNEY:  I understand.  The data they reported were14

micrograms per hand.  So i t  was a hand-loading study.  They also did15

t races of the hand and calculated the surface area of each hand.  So16

f rom that you can calculate hand-loading per hundred square17

cent imeters of  hand.  And that 's  what I presented, and that 's  why.18

          DR. SMITH:  So we have two di fferent  types of measurement.  19

One is micrograms per cent imeters squared of  wood surface which20

may have been wiped mult ip le t imes in di fferent  d i rect ions.   And then21
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the other uni t  is  a microgram normal ized to cent imeter squared of1

hand; is  that  correct?2

          MS. LOWNEY:  I bel ieve so.  One is microgram per hundred3

squared cent imeters of  wood.  The other is micrograms per hundred4

square cent imeters of  hand.5

          DR. SMITH:  Of hand.  Thank you.6

          The next  quest ion is --  sort  of  just  help me think through this a7

minute f rom an intui t ive point  of  v iew.8

          You've got an est imate of  soi l  ingest ion that 's  a central9

tendency measure.   So th is is  the sort  of  typical  k id 's soi l  ingest ion10

rate.   Why is i t  that  we should th ink that  soi l  ingest ion data may11

provide us a better est imate of  hand- loads of  chi ldrens' behavior per12

day for the pressure-treated wood scenario?13

          And the reason why I'm asking th is is  I 'm trying imagine a14

young kid who's got v is ib le dir t  on their  hand and the frequency that15

that  hand's is going to go into their  mouth versus a chi ld that 's  having16

contact wi th pressure-treated wood and there's nothing apparent on17

the hand or very l i t t le apparent on the hand.18

          I could possibly see making an argument that the approach19

you're taking may represent a good lower bound for us to keep in20

mind.  But i t 's  not  as c lear to me from an intui t ive point  of  v iew that i t21
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would necessar i ly be ref lect ive of  the same behavior.   So I was1

wondering i f  you would talk to us about what your thoughts are on2

that .3

          MS. LOWNEY:  What I l ike about using what I 'm cal l ing the4

"empir ical  approach" is that  --  in the calculat ion I showed at  the very5

beginning, just  the descr ipt ive calculat ion, where there were these6

parameters that go into est imat ing exposures.  And, you know, within7

that ,  then there are al l  these parameters that  go into evaluat ing.   If8

you're using the behavioral  approach, there are al l  these parameters9

that  go into calculat ing what the hand-to-mouth transfer residues is.10

          And we don't  know --  Kevin,  you've done a lot  of  assessments --11

we don't  have hard numbers for any of  those.  They're based on12

observat ional  studies;  and, gosh, do they real ly put their  hand to their13

mouth that of ten?  Do they touch the wood and reload the residue onto14

their  hand before they touch their  mouth again?  Or do they touch15

their  mouth twice in a row before they reload again?16

          There are al l  those issues that  are very di ff icul t  to answer.   I 'm17

tempted to say unanswerable,  but  certain ly very di ff icul t  to answer.  18

And those come together as a factor that  we're missing in the19

calculat ion when we've used the behavioral  approach.20

          If  you use the soi l  ingest ion rate and calculate what --  i f  you use21
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the empir ical  approach that I 'm talk ing about,  you come up the surface1

area of  the hand that appears to be transferr ing anything from the hand2

to the mouth, whether i t 's  residues or soi l  or  skin cel ls.3

          DR. SMITH:  May I interrupt?   I understand the logic of  i t ,  so I4

don't  have a problem with logic of  i t .   I 'm trying to ask a quest ion of5

why is i t  that we should think the soi l  ingest ion behavior of  a hand6

probably having vis ible dir t  on that that 's going to ref lect  that a chi ld7

is  going to put  that  in their  mouth as of ten as a chi ld who is just8

playing on a pressure-treated structure and there's no vis ible dir t  on9

their  hand, especial ly as we start  to deal  wi th two-,  three-,  four- ,  and10

f ive-year-olds that may have that behavior.11

          MS. LOWNEY:  Right .   The reason that  I 'm making that  l ink is12

that  my understanding of  soi l  ingest ion is that  i t  comes pr imari ly f rom13

inadvertent hand-to-mouth contact.   And our concern about exposures14

by young chi ldren to residues that they come into contact  is  that  the15

pathway also involves inadvertent t ransfer f rom hands to mouth.   And16

so i t 's  a paral le l  exposure pathway.  And, therefore,  the data can be17

used.  The data from the soi l  ingest ion can be used to assess exposures18

to residue.19

          DR. SMITH:  And one last  br ief  one.  This is to fo l low-up on a20

comment that a couple of  the other SAP members have brought up, but21
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let  me ask i t  f rom a s l ight ly d i fferent  d i rect ion.1

          Ideal ly,  what we would have, i f  we were going to do your2

approach, would be with the same data set we would have paired data3

where we have the loading onto the hand as wel l  as some sort  of4

est imate of  ingest ion rate.   And we don't  have that.   5

          What we have is an ingest ion rate f rom one study of  young kids,6

I bel ieve.  And then we have a soi l - loading est imate or the7

adherence-factor est imate from a study of  older k ids.   And one would8

expect  some sort  of  correlat ion between these that ,  the higher the9

loading onto the hand, probably the higher the soi l  ingest ion rates.   So10

you don't  have that.11

          So I would just  ask you to take a close look at  the values again12

that you're using for soi l  adherence and make sure that we're looking13

at s imi lar  measures;  we're not using a high end of  one and a low end14

of the other.   Because i t  st r ikes me, again,  as has been ment ioned by15

Dr. Ginsberg and others,  that the .74, I bel ieve, was a higher-end16

est imate, and so you may be biasing a resul t .   Because, again,  ideal ly,17

what you'd l ike is paired data;  and you do not have that.18

          DR. ROBERTS:  Dr.  Freeman.19

          DR. FREEMAN:  I was thinking back to the way you were20

calculat ing th ings.  And one of  the th ings that  you assumed was that21
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th is three-and-a-hal f - t imes per hour occurred over 12 hours of  the1

day.  There's no l i terature that I know of,  including INHAPS and2

NEXUS and other th ings, that suggest that chi ldren are in contact 123

hours a day so that you're over ly inf lat ing the potent ia l  for  having a4

soi l  loading on the hands.  That i f  you actual ly use what EPA is5

intending to use, which is one hour of  contact or three hours of6

contact,  that you might get very di fferent numbers.7

          MS. LOWNEY:  Right .   My understanding of  soi l  ingest ion is8

that there are contr ibut ions from outdoor sources and contr ibut ions9

f rom indoor sources and that i t  is  bel ieved to cont inue over the ent i re10

waking per iod of  a chi ld.   That 's why I conducted those calculat ions11

that  way.12

          If  you go through the sl ides, I calculate a var iety of  di fferent13

ways speci f ical ly for th is.   I d id calculate the surface area of t ransfer14

using the EPA assumptions and other assumptions.  So I th ink i f  you15

use al l  of  the data that I 've just  presented together,  you can address16

that  quest ion.17

          DR. FREEMAN:  The one issue is that  because you used Roels18

outdoor af ter a day of  play loading on the hand you're gett ing19

something very di fferent f rom the types of  loadings you get on kids20

when they're playing in house dust,  which is more l ike .03 mi l l igrams21
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per cent imeters squared.  So i t 's  much smal ler.1

          And, yes,  a good port ion of  that  is  f rom outdoor soi ls that  have2

come into the house by one route or another.   But the loadings you're3

gett ing because of  the character ist ic of  house dust is much less.4

          DR. ROBERTS:  Okay.  Dr.  Wargo, Dr.  Matsumura, and i f  he's5

st i l l  interested,  Dr.  Kissel6

          DR. WARGO:  I ' l l  be br ief .   Were you here for the presentat ion7

that  descr ibed the simulat ion across the di fferent  sources, then8

Environmental  Working Group presentat ion?9

          MS. LOWNEY:  Yes.10

          DR. WARGO:  I 'm cur ious about that .   You seemed to be11

suggest ing that  certain data be used that  descr ibes central  tendencies12

or mean levels.   And I've also seen the Agency and some of your13

documents present ing mean concentrat ions from di fferent  sources.14

          And the quest ion is about k ind of  your th inking about the15

appropr iateness of  the method that should be appl ied here and whether16

or not i t  makes sense to use the ful l  d istr ibut ion of  data points that  we17

would have and then sample from those and then aggregate across18

sources as away of  coming to some view or some project ion about how19

one indiv idual  might  accumulate the exposure and then move on to the20

next indiv idual .   It  seems that  that 's  a r icher way to deal  wi th some of21
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the uncertainty that 's  involved in the data sets that  you're using.1

          MS. LOWNEY:  Right .   My area of  expert ise is not  probabi l is t ic2

assessment,  so I feel  that  I can't  real ly discuss that .   What I can say is3

that  the reason we were using means and medians was because we're4

interested --  the exposure per iod that we're looking at  wi th th is5

scenario is fa i r ly long and in which case there would be a tendency6

towards the means over t ime.  So using some sort  of  central  tendency7

for  a long per iod of  exposure would be appropr iate,  I bel ieve.8

          DR. WARGO:  I th ink now's not the t ime to do i t ,  but we should9

have a conversat ion about that.10

          DR. ROBERTS:  And i t  may come up.  Wel l ,  we' l l  certainly be11

discussing that.   That is one of  the quest ions posed to us by the12

Agency as whether or not a probabi l is t ic r isk assessment would be the13

way to go on this.   Dr.  Matsumura.14

          DR. MATSUMURA:  I wi l l  be quick because my quest ions have15

been asked by Andrew.  I have just  a quick quest ion.  16

          When you are consider ing the t ransfer f rom the hand to mouth,17

you are include studying a hundred percent going in or you are18

consider ing some other factors?19

          MS. LOWNEY:  Oh, good quest ion.   When we f i rst  looked at20

th is and used a behavioral  approach to assess exposures, we did21
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assume that there would be a hundred percent t ransfer.   By using the1

empir ical  approach, I don't  need to est imate what that value is because2

i t 's  done for me.  What the value expressed is the area of  hand that3

appears to contr ibute to exposures.  And that  wi l l  incorporate issues4

associated with how much is off - loaded into the mouth.5

          DR. ROBERTS:  Dr.  Kissel .6

          DR. KISSEL:  Yeah, a clar i f icat ion.7

          DR. ROBERTS:  I 'm sorry.   You're going to have to use the8

microphone.9

          DR. KISSEL:  On that  last  point ,  in fact ,  I guess that  was the10

clar i fying quest ion I wanted to ask,  a lso.   When you say 23 to 4211

square cent imeters,  you mean 23 to 42 square cent imeters that  are12

completely extracted and from the content  is  ingested because i t  has13

to be that .14

          MS. LOWNEY:  Right .   That 's r ight15

          DR. KISSEL:  So in fact ,  the assumption --  the actual  amount of16

skin that  goes into the mouth could be much larger than that ,  but  i t 's17

equivalent to 23 to 42 by your calculat ion f rom which you completely18

extract  the dir t  and ingest  i t .19

          MS. LOWNEY:  Thank you for c lar i fying that .20

          DR. KISSEL:  On the wood-contact test ,  a couple of  quest ions. 21
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One is:   Was extract ion of  the hands tested?  Because you can digest  a1

wipe, but I can't  d igest  somebody's hand.  So you don't  know that you2

got complete removal  of  what was on the hand when you're comparing3

those two.4

          MS. LOWNEY:  The hands were washed before wiping, and5

then they were washed after the contact .   So i t  was a washing of the6

hands.7

          DR. KISSEL:  Okay.8

          MS. LOWNEY:  It  wasn't  a wiping of the hands.9

          DR. KISSEL:  Yeah, but  was an at tempt made to do a mass10

balance on a hand, you know, load the hand with something that you11

knew was there and then remove the stuff  and see i f  you've got the12

mass balance that you think you did?13

          MS. LOWNEY:  No, I don't  bel ieve that was part  of  the study.14

          DR. KISSEL:  It 's  a hundred square cent imeters of  wood was15

wiped.  But how did they control  that you only wiped a hundred square16

cent imeters of  wood with the hand?17

          MS. LOWNEY:  Actual ly,  the surface area of  the wood that was18

wiped with the hand was far in excess of  a hundred square19

cent imeters.   So i t  is  --  they put their  hands on the wood and moved20

them forward four inches and back a ser ies of  t imes and then forward21
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and back.  So i t  is  not a --  the data can be expressed as loading per1

area of  wood that was contacted.2

          My concern about expressing i t  that way is that,  then, what3

would need to go into a r isk assessment is  what is  the area of wood4

that a young chi ld contacts when they're on a play structure.   And we5

certainly don't  know the answer to that.6

          Some of the data that  were col lected by the Maine Bureau of7

Health looked at  hand- loading.  And what I see in those data is that8

they did a var iety of  th ings.  And i t 's  very instruct ive data because9

they would wipe one surface and measure the hand-loading.  They10

would wipe two surfaces and measure the hand loading.  They would11

rewipe the same surface and measure the hand-loading.  12

          And what i t  looks l ike is that  the t ransfer f rom woods to hands13

--  saturable is a word that I might use --  there's a certain amount that14

gets on your hand and then no more gets on your hand.  And to the15

extent that  that 's  t rue,  i t  makes the r isk assessment methodology that16

we need to use much simpler.17

          We wi l l  certainly have lots of  d iscussion about behavior i f  we18

get into how much surface area of  wood a young chi ld contacts.19

          DR. KISSEL:  Okay.  But what that  does raise,  though, is that20

gett ing a number on the hand which is number higher than the number21
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you got off  the wipe is not at  al l  unreasonable then.  If  I put my f inger1

down on a surface which has a known loading and I just  have one2

stat ic press and then pul l  i t  off ,  I don't  expect to get a3

hundred-percent t ransfer.   I would be stunned i f  I got a4

hundred-precent t ransfer unless i t 's  peanut butter and je l ly on glass or5

something l ike that .6

          If  I take my f inger and swipe i t  down a larger area so that  the7

area of the f inger that  touches is much smal ler than the area of the8

surface, then i t 's  easy to get  a loading higher than the loading that  you9

started wi th.10

          MS. LOWNEY:  Conceptual ly,  I agree wi th that  that  you could11

get a loading that was high; but I don't  bel ieve that these data12

supported that.13

          DR. KISSEL:  Okay.  And the last  comment has to do wi th the14

gett ing to the 23 to 42, which other people have already brought up.  I15

do think the Roels number is probably too high for just  a normal16

si tuat ion.   Plus the Roels data,  i t 's  not  a pr imary measurement of  soi l17

loading on skin;  i t  was a measurement of  lead which was then18

converted to soi l  which makes the uncertainty bounds on those19

part icular numbers larger than maybe on other numbers.20

          And the ingest ion numbers,  I l ike what you're t rying to do.  I21
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l ike t rying to close the ci rc le and make things make sense.  I th ink we1

ought to be doing more of  that .   But I th ink the Calabrese's numbers2

keep going down.  And there are data sets out  there that  they have to3

match up with,  which they don't  match up with,  i f  they keep going4

down.5

          I 've got  some ur inary arsenics in k inds from the Ruston-Tacoma6

Smelter area, and I can't  explain those body burdens i f  the soi l7

ingest ion numbers are as low as Calabrese says they are now.  There's8

no reason to for  me to bel ieve that  a soi l  ingest ion study of  the type he9

does, where you look for  t racers coming out of  the body and then you10

t ry to back calculate based on what 's in the environment,  is  inherent ly11

better than a real-world exper iment where you have kids l iv ing in a12

contaminated area and some of those things are showing up in them.13

          Those are t racer experiments,  also.  And I'm not  real ly happy14

with where those numbers are going at  least  for  some of  the t ime. 15

Because, you know i t  may be a summert ime thing.  His numbers may16

be okay for annual averages.  But I th ink certainly there are --  I can17

ci te some cases where I can't  explained observed body burdens i f  soi l18

ingest ion numbers are down there around 10 mi l l igrams a day.19

          MS. LOWNEY:  Right.   Our point  is  that  - -  the way we looked20

at th is,  wi th the empir ical  data that  we put our hands on and did the21
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calculat ions, suggest that the behavioral  approach doesn't  square with1

the empir ical  data.  If  there are bet ter empir ical  data that  you want to2

use to substant iate the value that 's  used in the r isk assessment,  I th ink3

that  would not be inappropr iate.4

          DR. ROBERTS:  Dr.  Hopenhayn-Rich, and then Dr.  Ginsberg.5

          DR. HOPENHAYN-RICH:  My quest ion was already asked and6

answered.7

          DR. ROBERTS:  Okay.  Thank you very much.  Dr.  Ginsberg.8

          DR. GINSBERG:  Regarding the wipe-to-hand t ransfer9

eff ic iency, I just  want to c lar i fy that  the SCS study used dry hands;  is10

that  r ight?11

          MS. LOWNEY:  They washed the hands before they were rubbed12

on the wood.  They were dr ied but probably damp.13

          DR. GINSBERG:  Probably damp.14

          DR. ROBERTS:  Any other quest ions?  If  you real ly want to ask15

th is last  quest ion,  go ahead, Dr.  Smith.16

          DR. SMITH:  If  there is any chance that  they could have been17

damp, that  could easi ly explain a very large di fference in18

hand-loading.19

          DR. ROBERTS:  Thank you very much for your presentat ion and20

pat ient ly answering al l  of  our quest ions.  Our next  speaker is Dr.21
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Barbara Beck.1

          Welcome.  Could you introduce yoursel f  for  the Panel.2

          DR. BECK:  Yes.  Thank you, Steve.  My name is Barbara Beck. 3

I 'm a tox icologists and r isk assessor at  Gradient Corporat ion.  And4

over the past few months, we've been involved in performing r isk5

assessments for CCA-treated wood.6

          I 'm only going to br ief ly descr ibe the r isk assessments to you. 7

My aim is real ly to provide some input regarding the issues raised for8

the Panel  and al ternate recommendat ions for approaches.9

          We provided one, what we cal led a focused r isk assessments,  to10

EPA and CPSC in July which involved a l imi ted number of  exposure11

pathways.  Basical ly,  no sensi t iv i ty analysis,  l i t t le analysis of  arsenic12

tox icology.   13

          Since then, we've preformed a more comprehensive assessment,14

which I bel ieve the Panel has, looking at  CCA-treated wood.  We cal l15

i t  more comprehensive because we looked at  both playground16

exposures as wel l  as resident ia l  exposures.  And al though I understand17

the focus here is playground, we did look at  resident ia l  exposures18

which, of  course, would have a higher f requency of  exposure ei ther to19

a deck or to a play structure.20

          What I have presented here is just  a snapshot of  some of our21
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resul ts.   This is for the chi ld ages 2 to 6 at  a playground, al though we1

did also look ages 7 through 12, recogniz ing that older chi ldren play,2

of course, at  playgrounds as wel l .   And we looked at  two di fferent3

types of  t reated wood in our analysis that were der ived from the SCS4

study.  We looked at  the type of  t reated wood that had the highest5

dislodgeable arsenic on the surface.6

          And what I present here is the wood type which is the most7

common treated-wood type on the market.   It 's  plain old southern pine8

t reated with CCA.  It  is  not sealed.  It  represents about 86 percent of9

the market of  CCA-treated lumber in the U.S.  And we looked at  both10

and our mean est imate of  r isk as wel l  as the CTE est imate of  r isk.   11

          I just  present the cancer numbers here.  You can see that  for12

soi l ,  we look the at  three pathways suggested by EPA.  I ' l l  a lso13

conf i rm that  inhalat ion turns out to be negl igib le.   And for14

dislodgeable,  we looked at  ingest ion and dermal exposure.15

          And the resul ts of  the r isk assessment for  th is part icular16

element is  that  the cancer r isks from dislodgeable and soi l  arsenic in17

the playground sett ing al l  fa l l  wi th in EPA's acceptable r isk range. 18

The highest value there is 1.5 t imes 10 to the minus 6.   This is,  again,19

for  regular southern pine.  The value is several- fo ld higher for20

southern pine with factory t reated water repel lant.21
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          And then i f  you look at  our resident ia l  r isks,  the values are1

about three- or fourfold higher;  a l though they al l  fa l l  wi th in the EPA's2

permissible r isk l imits of  one in a mi l l ion to one in ten thousand. 3

Next s l ide.4

          This just  l is ts the issues that  I 'm going to cover.   They5

correspond to the quest ions that were posed to the Panel by EPA. 6

There are other issues that  are being addressed, for example, by7

Yvette Lowney.  Some wi l l  be addressed by John Dutal la and Joyce8

Suj i .   Bioavai labi l i ty is  Issue 2.   The Key Exposure Parameters are9

Issue 7.   The Sui tabi l i ty of  the Data for  Probabi l is t ic or  Monte Car lo10

Analysis is Issue 8.   Next  s l ide.11

          Issue 11 is what is the appropr iate exposure point12

concentrat ions to be using for both dis lodgeable and soi l  metals.   And13

then 12, 13, and 15 are the last  three, which I wi l l  only touch on.  I14

plan to focus more on the previous issues.  Next  s l ide.15

          Bioavai labi l i ty is  going to be a very important  parameter in th is16

assessment.   It 's  a lways an important issue in conduct ing r isk17

assessments for  metals,  metals in soi l ,  as wel l  as other media.18

          Just  to def ine,  again,  what is  b ioavai labi l i ty.   What you need for19

r isk assessments,  of  course,  is  relat ive bioavai labi l i ty.   And in th is20

case, what is  the bioavai labi l i ty of  CCA arsenic in soi l  or21
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dislodgeable versus arsenic in water.   And the reason is that 's  the form1

of arsenic that forms a basis for our tox ic i ty study, whether i t 's2

Musumder or Tseng or Khan.  Those are al l  dr ink water studies.3

          And you' l l  see, because of  the need for that  adjustment,  some of4

the recommendat ions that  I ' l l  be present ing di ffer somewhat f rom5

those of  Dr.  Aposhian in that in that he presented absolute6

bioavai labi l i ty est imates.7

          The value that 's  been recommended is 25 percent based on a8

synthesis of  the work of  Dr.  Freeman and Dr.  Roberts in part icular.  9

We bel ieve that  i t  may be more appropr iate to consider soi ls  that  have10

actual ly been affected by CCA at  a t reatment s i te.   11

          I recognize that  th is is  not  the same exact ly as what might be12

present under a play structure where you may have di fferent processes13

involved in releasing that mater ia l .   But i t  seems that as a f i rst14

approx imat ion,  i t 's  not  an unreasonable way to start .   This,  as you15

know, is based on studies wi th pr imates fed soi l  f rom a16

CCA-treatment s i te.17

          Now, I bel ieve that  th is also can be used in terms of what we18

th ink for  the dermal uptake value that  the informat ion f rom oral19

bioavai labi l i ty studies are basical ly a ref lect ion of  the20

bioaccessabi l i ty.   In other words,  how readi ly solubi l ized is arsenic or21
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lead in the GI t ract .   And then what is solubi l ized in the GI t ract ,  the1

bioaccessable form, then absorbed into the body.2

          That bioaccessabi l i ty factor is not an unreasonable way to th ink3

about what to be doing for dermal uptake.  And, in fact ,  i f  one thinks4

about i t ,  one may think that  the GI t ract  would be a more aggressive5

solubi l iz ing medium than the sweat on the surface of  the skin.   Next6

sl ide.7

          Now, speci f ical ly for dermal uptake, EPA is recommending 68

percent based on the study of  Wester involv ing soluble arsenic.   In9

contrast ,  the defaul t  value in the exposure --  sorry.   Not the exposure10

factor --  in other EPA guidance for arsenic is 3 percent based on the11

same studies,  looking in part icular at  soi l .12

          We bel ieve that  th is is  a reasonable way to start .   It 's  perhaps13

conservat ive.  These are studies in which the animals had freshly --14

soi l  was freshly --  arsenic was freshly added to soi l .   It  was placed on15

the skin of  the animal.   It  was occluded.  So i t  was condi t ions that16

would yield a higher uptake than soi l  that  might  be aged in the17

environment and have opportuni ty to bind to soi l .   And the use of  an18

occlusion patch also would ref lect  condi t ions that  would faci l i tate19

uptake.20

          So we bel ieve that  one needs to consider using that  3 percent as21
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a start ing point  and then thinking about how to adjust  that  for  a1

reduced bioavai labi l i ty f rom soi l  as a consequence of  i t  ageing in the2

environment or other factors.3

          For example here, one might say,  wel l ,  you could apply 164

percent by that 3-percent value.  There may be other ways to consider5

th is,  but we do bel ieve that there needs to be some considerat ion of6

modif icat ion to that 3-percent start ing point .   Next s l ide,  please.7

          Now, the dis lodgeable is real ly an important  element.   I ' l l  get8

into later how our analysis indicated that  overal l ,  in terms of  overal l9

r isk,  ingest ion of  d is lodgeable arsenic is real ly a dr iv ing parameter or10

driv ing pathway as far  as r isk goes.  So in terms of  col lect ing11

addit ional  informat ion,  th is is something that 's  important to th ink12

about.13

          When we started our analysis,  we did not have the benef i t  of  Dr.14

Aposhian's study.  There was a study out there from Peoples and15

another f rom Peoples and Parker,  dogs being fed ground up16

CCA-treated sawdust.   I wi l l  admit  fu l ly th is study is o ld.   It  does not17

have a large number of  animals.   And nonetheless, i t  indicated a18

relat ive bioavai labi l i ty which we calculated ourselves of  47 percent.19

          We fel t  comfortable start ing off  wi th that number even though20

i t  was based on a l imited number of  animals because we had also had21
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leaching studies in which blocks of  wood of  var ious sizes were1

leached under acid condi t ions, one normal HCL for di fferent per iods2

of t ime.  And the arsenic that came out under those condit ions, which3

are somewhat s imi lar  to the stomach part  of  the gastrointest inal  t ract ,4

were 17 to 44 percent.   We at  least  fel t  we were in the r ight  bal lpark.5

          We now have the study from Dr.  Aposhian with the value of  116

percent for  an absolute bioavai labi l i ty est imate.   We bel ieve that ,  in7

order to use that  r isk assessment,  we need to consider what is  the8

absolute bioavai labi l i ty of  soluble arsenic in water as Dr.  Aposhian9

presented.10

          There are a number of  est imates out in the f ie ld for  that  value. 11

So we said,  wel l ,  what i f  i t 's  real ly a hundred percent,  then the oral12

dislodgeable value may be on the order of  10, 11 percent.   If  the13

absolute bioavai labi l i ty of  soluble arsenic in water in the hamster is14

as low as 50 percent,  then that  would increase that  relat ive15

bioavai labi l i ty est imate up to 20 percent.   So i t  k ind of  gives you a16

bal lpark est imate of  possible values to consider.17

          Again,  we bel ieve that th is could be appl ied to the dermal18

uptake that  there might be some adjustment to that  3-percent value. 19

Next s l ide.20

          Now, soi l  in --  sorry.   I 'm skipping ahead of mysel f .21
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          The skin surface area for dermal contact  wi th dis lodgeable in1

soi l  and metals is another important parameter for  the assessment.   We2

bel ieve that  i t 's  important  to consider how chi ldren come into contact ;3

how their  skin surfaces come into contact wi th the wood surface and4

with the soi l ;  and that 's  i t 's  also important  to consider i t  in terms of5

typical  exposure condi t ions under longer term exposure, say six6

months.  So i t 's  in our assessment for the dermal pathway for soi l .   We7

actual ly choose a value that was higher than what EPA chose by a8

factor of  about two.  9

          For our dis lodgeable assessment,  we did not consider skin10

surface area other than the hands.  That 's something that  we are11

rethinking.   I th ink that  i t  s t i l l  is  reasonable to consider that  that 's12

going to be l imi ted pr imar i ly to the hands, given that  i t  is  a f lat13

surface that  k ids are contact ing;  but  that  we might  want to consider14

other body-part  contacts wi th a reduced frequency.  And I' l l  get  into15

some assumpt ions as to how we might be able to address that .   Next16

sl ide.17

          Soi l  Ingest ion Rates.   There is some debate about soi l  ingest ion18

rates in the l i terature.   I th ink we know that every few years Dr.19

Calabrese looks at  his data a di fferent way and we have sl ight ly20

different distr ibut ions.   21
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          What we've done has been to look at  his studies.   And we think1

that  h is est imate for  soi l  ingest ion rate,  where he uses what 's cal led2

his best t racer methodology, is a good approach.  He looks at  a number3

of di fferent  t racers and selects t racers that  have the lowest food4

contr ibut ion to body burden.  So you don't  have problems with5

signal- to-noise rat ios.   He also looks for  consistency among tracers,6

and then chose the median value of,  I bel ieve, i t  was four t racers.7

          So in answer to an ear l ier  quest ion, there are a number of8

t racers that are involved in his best t racer est imate; but they give a9

fa i r ly consistent number,  and they're the ones that are best in terms of10

having relat ively low-food contr ibut ions which can real ly give very11

uncertain est imates.12

          We chose the resul ts f rom his Anaconda study.  I 'm sorry.   We13

chose the resul ts f rom the Amhurst  study.  The resul ts f rom the14

Anaconda study are actual ly somewhat lower than the values here15

where we wonder whether i t  may have to deal  wi th issues regarding16

part ic le s ize of  the soi l  that  was measured for  the ingest ions studies,17

that  i t  may be important to look at  t racers levels in smal ler  part ic le18

size that  adhere to k ids's hands.  And i f  your t racers vary as a funct ion19

of part ic le s ize,  that  can introduce some uncertainty into your20

assessment.21
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          Anyway, h is median value is the 50th percent i le chi ld is  361

mil l igrams.  We bel ieve that 's  a reasonable central  tendency est imate.  2

And then the 95th percent i le value --  and this is averaged over ages3

two to s ix  --  which are the ages that we looked at  in the r isk4

assessment.   It 's  a hundred mi l l igrams per day.5

          Now, there are some est imates that  are higher values as high as6

400 mi l l igrams.  That is based on a br ief  study per iod, and we feel7

that is not representat ive of  usual  intakes especial ly i f  you're looking8

at exposures averaged over several  months.  Next  s l ide.9

          Now, as Yvette Lowney descr ibed, the hand-transfer eff ic iency10

is  a real ly important parameter to consider.   And she provided a lot  of11

insight as to why this methodology gives resul ts that  we bel ieve are12

consistent  in what 's measured in the real  wor ld.   I ' l l  get  into th is later,13

but to address some of the quest ions that have been asked here about14

what 's the appropr iate loading to be using for soi ls.15

          We did use the Roels study, what 's an appropr iate soi l  ingest ion16

rate to be using in th is analysis.   Those are the two key parameters.17

          We did do a sensi t iv i ty analysis to understand had we chosen --18

impact  on our hand-transfer eff ic iency.  And there are values that19

could increase the hand-transfer eff ic iency by several- fold.   There are20

values that could decrease i t  by several- fo ld.   So we bel ieve that what21
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we have is a reasonable est imate of  a high-end value, and I' l l  get  into1

some of  the detai ls  on that  later.2

          As far  as the hand- loading studies,  you know, the Roels studies,3

I do agree are surpr is ingly high.  Nonetheless,  I th ink,  that  f rom the4

studies that  are out  there, i t 's  c lear that  what 's on the hands for soi l5

tends to be higher than what 's on the other parts of  the body.  6

          We thought that the Roels study had an advantage in that i t  was7

kids doing whatever they do and just  measuring them at the end of  the8

day rather than looking at  speci f ic act iv i ty patterns.   But one could9

certainly consider other parameters;  and you' l l  see that we did look at10

that  to some degree in our sensi t iv i ty analysis,  which is both in the11

comments that  I have as wel l  as the r isk assessment i tsel f .   The next12

sl ide, please.13

          Another key point  is exposure frequency.  How many days per14

year does a chi ld come into contact  wi th a play structure, for how long15

does that contact occur.   And we used data in which i t  was from the16

Exposure Factors Handbook in which there are est imates of  how often17

kids go to parks,  how long kids spend at  parks.   18

          There are also est imates in the Expose Factors Handbook for19

how long kids are outside at  their  residence.  There's even est imates20

for  adul ts when they're outside at  their  residence, how much of the21
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t ime are they mowing the grass and doing act iv i t ies that  wouldn't1

br ing them into contact  wi th decks.2

          So there's a fair  amount of  l i terature out there regarding3

exposure frequency.  Unfortunately,  sometimes you get adul t  data4

f rom one study or park data from another study.  They're not al l5

necessar i ly f rom the same study.  Sometimes they're a one-day recal l6

diary.   Sometimes they're year ly recal l  est imates.  So there's a number7

of elements to consider.8

          When we did this,  we concluded that 130-days-per-year was not9

an unreasonable central  tendency est imate;  but  that  we did need to10

consider some adjustment for  exposure t ime.  And the reason is that11

when we think about hand-transfer eff ic iency, which is real ly one of12

the cr i t ical  factors in looking at  d is lodgeable,  that 's  based on soi l13

ingest ion.14

          And from what we can tel l ,  soi l  ingest ion occurs over a whole15

day.  And the reason I say this is based on studies from Dr.  Calabrese. 16

If  you look at  how much soi l  a chi ld ingests that  is  f rom outdoor soi l17

versus how much is f rom house dust that  contains soi l .   And you can18

do that because there are tracers in house dust that di ffer  f rom some of19

the outside t racers.   And so i t  a l lows you to est imate how much soi l  is20

ingested inside as soi l ,  how much represents soi l  that  is  t racked into21
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the house that is ingested inside as house dust.   And i t 's  about a 50-501

spl i t ,  which says to me that  i t 's  reasonable to est imate that  that2

process goes on over the course of a day.3

          Since that  process goes on over the course of a day, i f  a chi ld is4

ingest ing dis lodgeable arsenic over 3 hours,  then we need to have5

some adjustment for the fact  that  we're using a soi l  ingest ion rate6

that 's  over a 12-hour day;  and in that case, you wi l l  need a adjustment7

of one-forth.   8

          So in th is example here, I 'm assuming, i f  you're at  a playground9

one hour a day for 365 days a year,  that 's  equivalent to 30 days of10

exposure.  Because i f  you were ingest ing soi l  for  only one hour a day11

and not at  al l  for  other hours of  the day, that would reduce the soi l12

ingest ion by a factor of  over 10.  Next  s l ide,  please.13

          Now, the soi l  adherence factor is another important parameter14

for  several  reasons; and I th ink i t 's  important to consider i t  on several15

levels.   EPA is proposing a value of  1.45 as central  tendency for arms,16

hands, and legs.   This is based on studies involv ing,  pott ing soi l ,17

involv ing volunteers in which people place their  hands on pott ing18

soi l ,  and the loadings on hands were measured.19

          We bel ieve that one real ly needs to think about the adherence20

factor in terms of  body parts.   And the adherence factor does vary21
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according to di fferent body parts.   We actual ly came up with an1

al ternate value for Roels,  which was higher than the one presented by2

Yvette Lowney, of  1.1.   We went back to the or iginal  data and3

reanalyzed i t  for  di fferent age groups and reaveraged i t .4

          But overal l ,  we wound up using for soi l  a weighted average of5

.34 mi l l igrams per cent imeter squared assuming that other parts had6

.24 mi l l igrams of soi l  per cent imeter squared.  And I bel ieve that a7

simi lar  adjustment could be considered for  the dis lodgeable arsenic.   I8

guess I don't  have a sl ide for that.9

          Here you can see we have a rat io of  about 5 to 1 for hand to10

other body parts.   I don't  know --  we don't  know what the reason for11

that  is .   Presumably,  i t  is  that  there is just  less contact  wi th those12

other body parts than the hands.  This may be a way of  addressing the13

dislodgeable dermal contact.   One could ei ther th ink about reducing14

the contact f requency of  other body parts versus the hands, or one15

could th ink about using a di fferent dis lodgeable f ract ion on other16

body parts versus the hands and assuming that what you're looking at17

there is a ref lect ion of  di fferences in contact  f requency.  So I th ink18

that  the same concept needs to be considered wi th respect  to19

dislodgeable and dermal uptake.  Next  s l ide.20

          Probabi l is t ic analysis,  a Monte Car lo Assessment,  ia certain ly21
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something that is a very important methodology for looking at1

var iabi l i ty and uncertainty and r isk assessments.   It  is  certain ly a2

method that we've used in a number of  r isk assessments.   I 'd say i t 's3

primari ly used in s i tuat ions where we understand the var iabi l i ty and4

parameters and we have a good sense of  distr ibut ions.  In other words,5

parameters which di ffer  among indiv iduals,  such as body weight or6

soi l  ingest ion rate.7

          It 's  a lso important i f  one does an Monte Car lo s imulat ion not to8

be mix ing up var iabi l i ty which var ies among indiv iduals versus9

uncertainty.   The lack of  t rue knowledge which, I th ink,  is one10

concern I have with lumping var ious data sets for looking at  loadings11

of arsenic on hands or loading of  arsenic on surfaces.  You're looking12

at a combinat ion of  var iabi l i ty and uncertainty.   And then you wind up13

with an output that  is  very di ff icul t  to interpret .14

          One can look at  avai labi l i ty and uncertainty in Monte Carlo15

assessments,  and we've done that.   But you need to dist inguish them. 16

You need to look at  var iabi l i ty and then one can layer an uncertainty17

assessment on that.18

          Given that  our assessment indicated that  the most important19

parameter is  real ly d is lodgeable arsenic and ingest ion and that  some20

of the key parameters there are hand t ransfer eff ic iency and exposure21
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f requency about which there is a fair  amount of  uncertainty,  I th ink at1

th is point  i t 's  hard to develop good distr ibut ion est imates for those2

parameters;  and I th ink i t  would be very di ff icul t  to perform a Monte3

Carlo s imulat ion wi th the data we have.4

          What we did to address this,  which hopeful ly wi l l  address some5

of the quest ions that had been raised ear l ier  about the inputs into the6

hand transfer eff ic ient ,  for  example.   We started off  by looking at7

dislodgeable arsenic and ingest ion.   And we looked at  a l ternate8

parameters.9

          So for example, the hand-transfer eff ic iency assumed 3610

mil l igrams soi l  ingest ion.   We looked at  what would be the impact i f11

we choose 100 mi l l igrams soi l  ingest ion.   We compared our12

parameters wi th both 5th percent i le values and 95th percent i le values,13

and we looked at  our RME parameter in part icular.   Our aim here was14

real ly to assess whether we could say wi th some conf idence that  our15

RME value did represent a high-end value.16

          And what we learned was that  of tent imes our RME value was17

very s imi lar  to a 95th percent i le value parameter such as hand-transfer18

eff ic iency.  We did calculate that  you could have used a value as much19

as fourfold higher.   But overal l ,  our RME values on average were a20

factor of  two or a bi t  less versus a 95th percent i le value.21
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          And we fel t  that s ince what we're looking for here is an overal l1

reasonably high-end exposure but not something that 's implausible,2

we don't  want to use a maximum for each value so that we wind up3

concatenat ing maximums and minimums and come up wi th an4

improbable est imate at  the end.  We fel t  that overal l  th is conf i rmed5

our RME value being representat ive of  a high-end exposure.  Next6

sl ide.7

          Now, the exposure-point  concentrat ion for dis lodgeable and soi l8

metals is obviously cr i t ical .   And i t 's  part icular ly cr i t ical ,  I th ink,  for9

the dis lodgeable.   I th ink we know pretty wel l  how to col lect  soi l  data.  10

I th ink i t 's  important  that  when we col lect  soi l  data that  i t  be11

representat ive of  the soi l  that  chi ldren are exposed to.   12

          And i f  we're looking at  data around the foot of  a deck or play13

structure, we need to consider the whole area that  a chi ld might  being14

exposed to.   It 's  more compl icated wi th respect  to dis lodgeable.15

          Now, EPA recommends using a mean value for cancer and a16

maximum value for noncancer.   We would recommend 95 percent over17

conf idence l imi t  on the mean for both.   That th is is real ly appropr iate18

for  the kind of  subchronic,  say,  s ix-year exposures that we're looking19

at.20

          Now, as far as how one measures dis lodgeable metals,  there's a21
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number of  studies that are out there.   For our assessment,  we rel ied on1

the SCS study because we fel t  that i t  had a methodology that was wel l2

descr ibed.  We fel t  i t  reasonably conservat ive.   People were rubbing3

their  hands 10 t imes on the wood surface.  It  considered a number of4

different types of  wood treatments.5

          And I should say that of  the wood treatments that i t  used only6

one was a t ruly sealed sample wi th polyurethane.  And that 's  an7

important point  for  considerat ion by the Panel .8

          I 've been gui l ty of  th is mysel f .   When we say sealant ,  I th ink i t 's9

important  that  i t  real ly be an impervious mater ial  that  prevents water10

f rom going in and i t  prevents arsenic or metals f rom going out.   There11

are products on the market which are cal led stain sealed that are not12

t rue sealants.   There are products cal led br ighteners,  stains.   These are13

not t rue sealants.   When we think about sealants,  i t 's  important that  i t14

real ly be precisely def ined.15

          Another factor to consider wi th respect  to dis lodgeable metals,16

which we did not consider in our assessment,  is the role of  aging. 17

And what th is refers to is that  the fact  that  over t ime the release of18

dis lodgeable metals diminishes wi th these samples to levels perhaps19

on the level  of  20 percent of  what is  there at  present.20

          The SCS study did demonstrate the wipe samples.   Only one of21
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the samples in the SCS study,  by the way, was aged.  In fact ,  most of1

the studies out there,  many of  them did not involve aged wood did2

show the impact of  ageing.  The hand wipes interest ing did not3

because they were wiping the bot tom of the surface wi th their  hands4

which includes woods that hasn't  had an opportuni ty to t ru ly age.5

          I th ink that  the playground study is going to be very important6

here, that  gett ing a sense of  what 's  real ly out on the surface of  those7

playgrounds that have been out in the real  words in di fferent parts of8

the U.S. over t ime is important .   9

          The SCS ageing study that we looked at  was Flor ida aged.  But I10

th ink i t 's  important to consider other parts of  the country.   And I11

would,  also,  real ly recommend that there be some considerat ion given12

to doing concomitant  hand- loading studies at  the same t ime.13

          Now, I real ize you're not going to send 10 volunteers to 2514

playgrounds and have them wiping their  hands on woods al l  over the15

U.S.,  but  that  i t  may be possible to ei ther consider a subset of  those16

play structures or to even take part  of  those structures back to a17

laboratory so that one can look at  hand- loading in some reproducible18

and rel iable manner.19

          I th ink that  in general ,  dry wipes are going to be more direct ly20

relevant than wet wipes or wet loadings.  The reason is that  the wood21
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does tend to dry out the hand.  I th ink that  i f  there is considerat ion1

given to using data f rom ei ther wet hands or wet wipes that you need2

to consider that  th is is  not  going to be something that  occurs a3

hundred percent of  t ime.  That at  the very least there needs to be some4

weight ing of  wet versus dry samples.  Next s l ide.5

          As far as soi l  goes, again,  as I ment ioned earl ier,  i t 's  important6

to look at  exposure uni t .   Not just  what 's around the base of  a7

structure, but  what represent the area to which chi ldren are exposed. 8

This is how we look at  lead r isk assessments.   This is how we do r isk9

assessments at  superfund si tes.   We look at  the exposure uni t .10

          The ground cover is an important issue as to part icular ly11

consider ing that ground cover may be changed over t ime and that may12

be a way to reduce exposure.  But i t  is  di ff icul t  to assess and quant i fy13

exposures of  wood chips.   We don't  have any wood-chip ingest ion14

studies.  We saw that  there's even t i re chips that  are used, and we15

don't  have t i re-chip ingest ion studies.   16

          But I th ink that  at  least  one could then sieve those samples to a17

part ic le s ize that we know adheres chi ldren's hand, and that one could18

use sieve samples and, as a f i rst  approx imat ion, consider some of the19

same hand-to-mouth t ransfer act iv i t ies used for dis lodgeable as a way20

to address the s ieved samples.   Next  s l ide.21



                                                           
                                                          
182

          The last  three issues I just  want to touch on.  How do you1

combine mult ip le exposure pathways and routes?  I th ink one2

important th ing to consider is we don't  want to be double count ing. 3

So i f  the chi ld is  doing one act iv i ty,  say,  on a play structure,  i t  may4

reduce their  contact  wi th soi l .   Or the t ime that  they're at  the5

playground, i t 's  important to consider they're also not in their  back6

yard.7

          Inhalat ion exposure, I agree, is not l ikely to be important.   We8

actual ly d id in our r isk assessment a soi l  erosion model  and est imated9

part iculate levels of  arsenic.   And using EPA's cancer s lope factor for10

inhaled arsenic,  we st i l l  come up wi th,  at  present at  least ,  i t  indicates11

greater potency than the ingested form of  arsenic.   The r isks are st i l l12

very low as far as inhaled soi l  part ic les containing CCA-treated13

mater ials.   Next  s l ide.14

          What is  the effect iveness of  coat ing mater ials in reducing15

leaching of  metals?   I th ink,  f i rst  of  a l l ,  there's an issue as to the16

necessi ty of  i t  based on the resul ts of  the r isk assessment.   In any17

case, I th ink the resul ts to date are inconclusive.  There are some data18

f rom CPSC that  did not  show an impact.   There's data that  says that  i f19

you put polyurethane, at  least in the short  term, you do see a reduct ion20

in release.  So I th ink that  th is is  an area where further research is21
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needed.1

          I th ink one also needs to consider how wel l  these sealants2

perform in the outside world.   That polyurethane treatment is3

something that,  i f  you did t reat your deck that way, would require4

constant renewal.   It 's  not a t reatment that 's  made for outdoor5

t reatment.6

          And then conclusions.  Just  to get  back to our r isk assessment,7

we bel ieve that th is was a conservat ive r isk assessment on a number of8

levels.9

          Fi rst  of  a l l ,  I d idn't  take into account any reduct ion in exposure10

for  release of  dis lodgeable over t ime.  We choose bioavai labi l i ty of11

about 50 percent for dis lodgeable,  whereas i t  now appears i t  could be12

between 10 and 20 percent.   And then we did do a sensi t iv i ty analysis13

where we looked at  al ternate assumptions to see i f  that would have a14

major impact comparing al ternate assumpt ions,  both 5th percent i le15

and 95th percent i le wi th the values that  we used.  And we bel ieve that16

we are looking at  a high-end exposure here.  Thank you very much.17

          DR. ROBERTS:  Thank you.  Are there any quest ions for Dr.18

Beck regarding her presentat ion?  I see several .   Dr.  Mushak, then Dr.19

Bates.20

          DR. MUSHAK:  Two quick quest ions, Barbara.21
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          The soi l  b ioavai labi l i ty factor for  the CCA si te you take at  16.3,1

which is an adjustment downwards from the Roberts 25.  You can't2

real ly say whether that  adjustment or the di fference is due to the CCA3

residue or whether i t 's  due to soi l  type.  I mean i t  could just  as wel l  be4

that  that  part icular soi l  that  had that CCA residue happened to show a5

lower BA.  So what you would have to do is look at  the same CCA6

residue in two di fferent  soi l  types at  a very minimum.7

          DR. BECK:  I agree that  one soi l  sample is not  ideal ,  and I8

would certain ly l ike to see addi t ional  data.   This is  what we did as our9

f i rst  approx imat ion.   But I agree that i t  would be useful  to have10

addit ional  soi l  samples,  ideal ly f rom under a deck.11

          DR. MUSHAK:  Right.   Could you comment on the potent ia l12

mobi l i ty of  dust  under playground equipment as a funct ion of  ar id i ty,13

that is to say dust generated at  a playground, say,  in the desert14

southwest versus a pret ty wet area?15

          DR. BECK:  In terms of what you might  get  in ai rborne?16

          DR. MUSHAK:  Chi ldren inhal ing,  say,  airborne chromium as17

much as arsenic.18

          DR. BECK:  You know that 's something --  I could go back.  In19

the model that we use, that 's  a factor in i t  for  percent ground cover20

and is direct ly proport ional  to the extent of  ground cover ing.   And so21
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what I can do is go back and look at  that and see what percent ground1

cover was used in the model.   If  you up the ground cover,  of  course, i t2

wil l  increase i t .3

          Now, our inhalat ion r isks --  I don't  have them here.  But they4

were a percent or so of  our ingest ion and dermal r isks.   So i t  would5

have to be completely ar id in order to have anything that I th ink would6

be a concern.  But  I can certainly go back and do that  calculat ion.7

          DR. MUSHAK:  And a f inal  quest ion would be:  Could you8

comment on the di fference that,  say,  John Kissel  sees with the defunct9

copper smelter of  Azarko's in Ruston versus where Ed is going with10

al l  of  h is soi l  studies?  It  seems to me, i f  you don't  l ike Ed's soi l11

ingest ion choice,  just  wai t  a year or  two and he' l l  have something else.12

          DR. BECK:  Al though he's k ind of  honing in around 30, I th ink,13

for  the Amhurst  data.   I th ink one thing to consider,  we looked at  soi l14

arsenic ingest ion at  Anaconda.  And we used Ed's Anaconda-speci f ic15

soi l  ingest ion rates,  and we used the animal b ioavai labi l i ty studies,16

and we did a Monte Carlo model in that case.  17

          What we found --  when you're looking at  ur ine, there's two18

th ings you need to consider.   You're looking at  a combinat ion of19

bioavai labi l i ty and the combinat ion of  soi l  ingest ion.   And we did f ind20

at Anaconda that we had to ei ther up sl ight ly the bioavai labi l i ty21
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est imate or up the soi l  ingest ion est imate for  the ur ine arsenic to1

match what we calculate the kids should see.2

          I th ink i t 's  possible that the Anaconda data --  and, actual ly,3

Terry Bower at  Gradient is the real  expert  in th is --  may be somewhat4

of an underest imate and may be a ref lect ion of  part ic le s ize.   We think5

that  the Amhurst  data deals wi th part ic le s ize bet ter.6

          DR. ROBERTS:  Dr.  Bates,  then Dr.  Kosnett ,  then Dr.  Kissel .7

          DR. BATES:  Michael  Bates.   In determining a f igure for the8

bioavai labi l i ty of  arsenic by general  uptake, you recommend9

mult ip lying a dermal f igure,  whether i t 's  3 percent or 6.4 percent,  you10

suggest 3 percent,  by the relat ive bioavai labi l i ty f rom ingest ion.   I11

was wondering i f  that  could potent ia l ly involve sort  of  count ing12

something potent ia l ly twice because the soi l  wi l l  be retarding the13

absorpt ion of  arsenic.14

          DR. BECK:  Wel l ,  actual ly I th ink you're r ight .   And I put  these15

together.   And I th ink what one needs to do is a rat io of  --  I th ink we16

have some est imate of  what we think f resh soi l  oral  absorpt ion is.  17

And let 's  say that 's  60 percent.   So I th ink going forward, I might18

consider something more along the l ines of  16 percent is to 60 percent19

as X percent is  to say 3 percent.20

          So I agree with you.  I th ink --  the more I thought about i t ,  I21
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th ink there might be some double-count ing.   I th ink i f  you were to do1

that ,  i f  you were to say that  the bioavai labi l i ty of  pure soi l  arsenic,2

you just  add arsenate and give i t  to the animals,  i t 's  about 60 percent.  3

And I th ink Susan Gri ff in has some evidence that  that  may be what4

you would see.  That would increase our dermal est imates by a factor5

of 1.5.   So I th ink i t 's  perhaps worth looking at .6

          DR. ROBERTS:  Dr.  Kosnett .7

          DR. KOSNETT:  I just  have a couple of  quick quest ions.8

          What empir ic data did you use to come up with the adherence9

factors?  I not ice that you weighted, you know, things by the hands10

and the whole body and what have you.  But what was the underlying11

empir ic data set that you used?12

          DR. BECK:  We rel ied on the data that  are presented in the13

Exposure Factors Handbook.  Our hand-loading we took from Roels,14

but the other date is in the Exposure Factors Handbook, much of15

which is der ived from studies of  Dr.  Kissel  and his coworkers that16

have looked at  loadings on di fferent body parts under di fferent17

act iv i ty condi t ions.18

          DR. KOSNETT:  So your approach used Roels 's and Kissel 's19

data.20

          DR. BECK:  Yes.21
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          DR. KOSNETT:  And you have presented a real ly1

comprehensive look at  a lot  of  these issues.  But I not iced one --  wel l ,2

at least  one th ing that  I would l ike you to comment on that  wasn't3

mentioned.  And that is the direct  mouth contact wi th buffer mater ia l4

l ike wood chips,  what have you.  What is your response to that as a5

potent ia l  route of  exposure?6

          DR. BECK:  Wel l ,  I th ink that one could consider wood chips.  7

But I th ink what I would do is I would s ieve those samples.  And then8

I 'd say, when kinds come into contact wi th wood chips,  what 's going9

to adhere to their  hands would be the smal l  part ic le s ize not a whole10

chip but f inely ground mater ia l  that 's  released from those wood chips.  11

I don't  th ink we have the data now to answer what you'd get.   But I12

th ink what I would recommend is part ic le-s ize s ieving and using that13

data.14

          DR. KOSNETT:  Do you think a chi ld,  as someone suggested15

earl ier,  might pick up a wood chip and put i t  d i rect ly in their  mouth? 16

Should EPA consider that?17

          DR. BECK:  Oh, do you mean l ike an actual  chip?18

          DR. KOSNETT:  Yeah, should that be considered a potent ia l19

route of  exposure?  I hadn't  noted that.20

          DR. BECK:  I th ink i t  would be an infrequent occurrence.  I21
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th ink i f  you were to look at  i t ,  though, you would need to --  now1

you're ta lk ing about bioavai labi l i ty of  a large part ic le.   We looked at2

bioavai labi l i ty of  sawdust- type mater ia l  or  what Vas looked at  was3

th is d is lodgeable mater ial .   4

          I th ink i f  you wanted to look at  something l ike that ,  before you5

would do i t ,  I would recommend that there be some considerat ion6

given to the fact  that  i t 's  a large mater ial  and some of  i t  is  going to7

pass through without being absorbed.  I th ink that  I would recommend8

some actual  data on bioavai labi l i ty of  large part ic les i f  that  was9

something to consider as wel l  as a reduced frequency of uptake.10

          I mean, i t  k ind of  fa l ls  into the pica chi ld category where i t 's  an11

infrequent occurrence.  We don't  real ly --  wi th pica, we don't  real ly12

have good data on how to est imate i t .   We tend to est imate i t13

qual i tat ively.   At  least  in th is case, I would consider f requency;  and I14

would want to consider bioavai labi l i ty.15

          DR. KOSNETT:  Okay.  And, f inal ly,  when you did the r isk16

assessment --  I just  maybe heard incorrect ly.   I want to make sure --17

you said that  you used 50 percent as the bioavai labi l i ty for  the18

dislodged mater ia l .   Or did you use the 16 percent that you suggested19

in the beginning?20

          DR. BECK:  Dis lodgeable,  actual ly,  i t  was 47 percent.   And21



                                                           
                                                          
190

then soi l ,  we used 16 percent.1

          DR. KOSNETT:  Thank you.2

          DR. ROBERTS:  Dr.  Kissel .3

          DR. KISSEL:  John Kissel .   If  I understood you correct ly,  you're4

ratchet ing down the hand to mouth at  the quarter of  the day for the5

three hours that  the k id is at  the playground.6

          DR. BECK:  Right .7

          DR. KISSEL:  Which means that  you assume that  when the kid8

leaves the playground his hands are clean; and i f  so,  why?9

          DR. BECK:  I assume that because we know that when kids eat10

soi l  that when they're inside they're eat ing soi l  that 's  f rom the house11

dust and they're not eat ing soi l  f rom the outside dust.   And that 's12

based on the Calabrese studies.   I don't  know whether i t 's  a funct ion of13

hand washing or loading and removal ,  but  i t 's  based on the assumption14

that soi l  ingest ion occurs over the whole day.  And when you're eat ing15

outside soi l ,  i t 's  outs ide.  And when you're eat ing dust,  i t 's  inside.16

          DR. KISSEL:  I th ink that  al l  you can conclude from the17

Calabrese work,  i f  you accept i t ,  is  that  some port ion of  the stuff18

comes from dust and some comes from soi l  but  when those ingest ions19

occur is completely undisclosed by that work.   And i f  you're going to20

assume that  you're down to 20 or 40 square cent imeters a day of  hand,21
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that is,  that you're harvest ing from, then, in fact ,  the hand could be1

loaded up and maintain that  load unt i l  the k id goes to bed or af ter  the2

kid goes to bed.  He could have i t  the next  day.  Unless there's a3

washing event,  there's no reason to bel ieve that  the hand has gotten4

clean.  And so the kid could,  f ive hours af ter he has been at  the5

playground, be eat ing playground dir t  off  of  one of  his f ingers --6

          DR. BECK:  Right .7

          DR. KISSEL:  --  i f  i t  wasn't  otherwise removed.  I th ink that  I8

have a problem with that  assumption.9

          DR. BECK:  Okay.10

          DR. KISSEL:  I would cut  you some slack on another one, which11

nobody else has brought up, which is al l  of  these dermal absorpt ion12

numbers are 24-hour numbers.   And i f  you're going to deal  wi th one13

th ing on a t ime basis,  then you ought to deal  wi th other th ings on a14

t ime basis.   And there is no real  reason to assume that  --  wel l ,  there15

should be some temporal  d istr ibut ion of  stuff  on skin as opposed to16

just  assume that everything is on for exact ly 24 hours.17

          DR. BECK:  Right .   I th ink that  when you interpret  the18

Calabrese study there must be some washing event that 's  going on,19

otherwise I don't  th ink you'd see this di fference in soi l  ingest ion as20

part  of  house dust versus exter ior  soi l .   But I agree that i t  might be21
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something that you want to look at  in some more detai l .1

          DR. ROBERTS:  Dr.  Smith.2

          DR. SMITH.  Andrew Smith.   Two quest ions.   One is a previous3

speaker --  I th ink i t  was from the Environmental  Working Group --4

character ized the SCS data as being over ly representat ive of  wood5

products that had ei ther been treated with a sealant or had been6

t reated with some sort  of  water repel lent in the factor.   And you7

mentioned that only one of  the products had been treated with a stain8

sealant ,  I assume, post-  t reatment.9

          Can you just  c lar i fy for us of  the products that are in the SCS10

data set  to what extent  have they been t reated ei ther pre the factory or11

at some point  wi th a repel lant  versus post t reatment wi th a sealant .12

          DR. BECK:  Only one of the SCS samples had a t rue sealant .  13

The way that the study worked is that  SCS went out and bought the14

wood and then treated i t  themselves except for one sample.  And only15

one of the t reatments they used was a t rue sealant ,  and that  was16

polyurethane.  The others are br ighteners and stains,  and those are not17

sealants.18

          There was one factory appl ied water repel lant that was used19

which turns out actual ly had the highest dis lodgeable arsenic of  al l20

the samples.   So i t 's  not  correct  that  they were al l  sealed.   Only one21



                                                           
                                                          
193

sample was truly sealed.  1

          And then what I d id in my r isk assessment was to present the2

data that was on the sl ide there which was from CCA-treated wood. 3

No treatment post-purchase.  And then in the r isk assessment,  i t  was4

the CCA-treated which had a water repel lant  appl ied at  the factory,  a5

type of  water repel lant.   It 's  a pressure type, so you wouldn't  be able6

to apply i t  yoursel f .7

          DR. SMITH:  And I don't  recal l  seeing the CSC data in our8

packets.   Do we have that study avai lable to us that  would give al l  the9

detai ls,  both on the study i tsel f  and also in terms of  the wood products10

and what they were?11

          DR. BECK:  That data was given to EPA.  And I know we're12

t rying --  do we have i t?13

          DR. SMITH:  Is that  something we can get  wi th in the next  2414

hours so that we can have a chance to look at  i t  dur ing these15

del iberat ions?16

          VOICE:  I 'm trying to get i t  for  you in the next  hour.17

          DR. SMITH:  That would be great.   One last  quest ion.18

          You came to a conclusion that  you fel t  the sealant  data was19

inconclusive, and, therefore,  not to be recommended as deal ing with20

the arsenic issue.  I th ink,  as you're aware, the last  t ime I looked at  the21
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web pages, a number of  the manufactures actual ly recommend that1

their  wood products be sealed or t reated with a sealant every year or2

two.  Can you comment as to why they're making that  recommendat ion3

because presumably i t 's  doing some benef i t  to the wood to protect  i t4

f rom ageing and weather and et  cetera.5

          DR. BECK:  My understanding, and I hope that I 'm --  certainly6

one of  my col leagues in the industry can add to th is.   It 's  more for7

aesthet ic purposes.  Some of what they're recommending stains and8

brighteners,  so that 's  not  even sealants and that 's  for aesthet ic9

purposes.  Sometimes i t 's  for  water repel lency so you don't  get  the10

water.   It 's  going to reduce cracking.  So i t 's  more for aesthet ics and11

funct ion rather than dis lodgeable arsenic.12

          DR. SMITH:  Do you know i f  the industry has any informat ion13

related to the effect iveness of  sealants or any sort  of  t reatment in14

reducing the cracking of  the wood?15

          DR. BECK:  You'd have to ask one of  the members of  the16

industry.   I mean, tomorrow, I bel ieve we have some t ime for one of17

the members speaking so that 's  something that  they can speak to.18

          DR. ROBERTS:  Barbara,  I just  have a very quick quest ion as a19

fo l low-up on an ear l ier  quest ion from Dr.  Mushak about the inhalat ion20

exposure used.  The model,  you ment ion that i t  factors in vegetat ive21
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cover.1

          DR. BECK:  Right .2

          DR. ROBERTS:  Is i t  the PEF model?3

          DR. BECK:  Yeah, i t 's  one of  the standard EPA erosion models.4

          DR. ROBERTS:  I th ink that  that  --  just  as a br ief  comment.   I5

th ink that  that  model,  unless you used a version of  i t  that 's6

speci f ical ly for  d isturbed soi ls,  is  for  undisturbed soi l .   And I th ink7

that  in a playground si tuat ion that would certainly qual i fy as disturbed8

soi ls.   So you might want to take a look at  the inhalat ion model and be9

sure that i t  covers the k ind of  s i tuat ion you might see with k ids10

running around and kicking up dust in playground.11

          DR. BECK:  Sure.   That 's straight  forward.12

          DR. ROBERTS:  Dr.  Mushak.13

          DR. MUSHAK:  Yeah, one quest ion about the chips versus14

intact  st ructural  pieces.  I th ink one of the concerns is that  as a15

funct ion of  overal l  volume that the amounts of  d is lodgeables in16

surface areas wi th these chips is much higher.   So that  I th ink we're17

not concerned so much that  a chi ld may swal low a chip,  which I th ink18

may have more to do with obstructed airways than perhaps19

bioavai labi l i ty;  but  I th ink i t 's  a concern that  chi ldren,  over the course20

of a day, would just  keep slurping on these wood-chip surfaces and21
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thereby release and ingest by direct  oral  contact a horrendous amount1

of dis lodgeables compared to,  say,  an intact  surface.  There's a low2

surface to volume rat io.3

          DR. BECK:  Are you saying l ike l icking a wood surface?4

          DR. MUSHAK:  No.  St icking a chip --  a chi ld st icking a chip in5

his mouth, tossing i t  away, et  cetera,  et  cetera.   You know you can get6

a lot  of  exposure by the inadvertent  contact  wi th something that  is  not7

swal lowed.  8

          You wi l l  recal l  that  Bob Bornshein 's studies wi th the9

intermountain west lead inferent ia l  analyses of  b lood lead versus10

exposures.  That propert ies that had a lot  of  nonbiodegradable11

cigaret te f i l ters,  those kids had much higher blood leads than those12

soi ls that  d idn't  have discarded cigaret te butts.   And one logical13

explanat ion of  that  is  that  these kids just  go around slurping on the14

ends of  these cigaret te f i l ters.   So i t  could be a medium for t ransfer15

rather than a direct  GI absorpt ion from a wood chip.16

          DR. BECK:  Are you talk ing about mulch, or are you talk ing17

about a chip of  wood coming off?18

          DR. MUSHAK:  Wel l ,  mulch, as wel l  as a chip coming off .   I19

th ink the same pr incip le appl ies.   That when you get less or when you20

get a surface area to volume rat io that 's  much higher than an intact21
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four-by-four beam, say,  then I th ink the potent ia l  for  an enhanced rate1

of release per oral  act iv i ty is  much higher.2

          DR. BECK:  You know what I th ink might be useful  - -  and I3

th ink that  John Kissel 's comment ear l ier  was very insightful  - -  is  that4

i t  might be useful  to run through some calculat ions for  that  or  to run5

through some calculat ions,  say,  wi th EWG assessment and say what6

kind of  ur ine arsenic would you be expect ing i f  these events were7

occurr ing.  And there are a number of  ur ine arsenic studies out there8

with chi ldren.  So i t  might be worthwhi le,  at  least,  seeing what you're9

seeing in the real  world.10

          DR. ROBERTS:  Thank you very much, Dr.  Beck, for  your11

presentat ion and answering al l  of  our quest ions.12

          We've had some tremendous discussion this af ternoon and13

opportuni ty to get a lot  of  great informat ion.   Unfortunately,  the14

abi l i ty for  the brain to sustain act iv i ty is  f in i te.   I th ink that  one of  the15

th ings we need to th ink about is perhaps wrapping up the publ ic16

comment session for today and beginning again in the morning.17

          So we have four people l is ted as publ ic commentors.   I know18

one who has a short  presentat ion wi l l  not  be here in the morning and19

has requested the opportuni ty to go ahead and make their  comments20

now.  And I th ink we need hear what that person has to say.21
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          Let  me just  ask very quickly i f  any of  the other l is ted publ ic1

commentors or people that  want to make publ ic comments would not2

be able to do so i f  we did th is f i rst  th ing in the morning.  Hearing no3

one, then let 's  go ahead and extend our publ ic comment per iod long4

enough to hear f rom Bi l l  Walsh from the Healthy Bui ld ing Network.5

          Is  Bi l l  Walsh here?  Great.   Would you introduce yoursel f  to the6

Panel ,  please.7

          MR. WALSH:  My name is Bi l l  Walsh,  and I work wi th an8

organizat ion cal led the Healthy Bui ld ing Network.   And I appreciate9

you al lowing me to go today because I could not  be back tomorrow10

morning.11

          I 'm not a scient ist ,  so you can imagine how r ivet ing th is day has12

been for me.  I br ing the perspect ive,  however,  of  parents and13

consumers who wi l l  be looking at  the bottom l ines or maybe the14

headl ines of  your del iberat ions; and I ask you to bear wi th me on that.15

          In th is part icular case, I th ink i t 's  very relevant because, for16

more than a decade, the EPA has chosen to al low the t reated-wood17

industry to sel f - regulate on this issue.  And, therefore,  your f indings18

wil l  be pr imari ly communicated to the publ ic by the manufacturers19

and retai lers who sel l  th is product.20

          And there is a pat tern in pract ice of  corporate communicat ions,21
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a good body of  record, that I th ink as scient ists you should be aware1

of and you should understand how the average person wi l l  receive the2

informat ion that  you're receiving today.  And wi th that ,  i f  we could go3

to the next  s l ide.4

          I ' l l  br ief ly ta lk about three basic ways that the publ ic receives5

informat ion from the treated-wood industry about arsenic-treated6

wood.  And then there's the Consumer Safety Informat ion Program as7

kind of  an aside.  Next  s l ide.8

          If  you go to the American Wood Preservers Inst i tute Frequent ly9

Asked Quest ions sect ion of  their  web si te,  the quest ion posed is:   Is10

contact heal th r isks for chi ldren, and the unequivocal  answer is no.11

          But what I real ly want to turn your at tent ion to is the very12

bottom two l ines of  the s l ide and in your packet which says, "An13

extensive 1990 report  by the CPSC found that CCA-preserved wood is14

an appropr iate mater ia l  for  playgrounds."  This was in a br ief ing that15

the AWPI made to the CPSC earl ier  th is year in August.   Next  s l ide.16

          What the CPSC did say in 1990, i f  you look at  that  study, there17

is  no f inding.  There is no suggest ion that the wood is appropr iate18

mater ial  for  playgrounds.  There's a very smal l  analysis most ly of19

wood that had been preserved by what is cal led a "sealant," the20

dist inct ions that Dr.  Beck drew.21
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          However,  what the execut ive summary of  that memorandum did1

say was that  th is suggests a possible hazard might  be created when2

playground equipment is bui l t  wi th unf in ished pressure-treated wood3

f rom retai l  sources.  And take a look at  p laygrounds and decks and4

look at  the f in ished nature of  those.  General ly,  we're ta lk ing about5

unf in ished wood.6

          That study also issued four recommendat ions for more warnings7

and safety measures and studies of  the raw wood.  So once again,8

that 's  far di fferent  f rom the assurance that 's  being given consumers on9

the web si te of  the manufactures.  Next  s l ide, please.10

          There's also communicat ion via di rect  communicat ion in the11

news media.   We have publ ic relat ions f i rms here today that are12

represent ing the treated-wood industry.   And here's a quote from, I13

bel ieve, l i t igat ion under oath that was reported in Flor ida papers in14

Apri l  of  th is year,  f rom an industry execut ive.15

          "Arsenic is a highly tox ic,  poisonous, and deadly substance. 16

Womanized (ph) pressure-treated woods does not contain arsenic.  17

Instead, womanized pressure-treated wood contains a preservat ive18

formulate by Hickson womanized in wood preservat ive."19

          This is  what we read in the papers.   Next  s l ide,  p lease.20

          There's more direct  communicat ion to consumers via21
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advert is ing.   These are quotes.  The capi tal  let ters are theirs,  not1

mine.2

          "CCA-treated wood is not hazardous, no more acutely tox ic to3

humans than ordinary table sal t .   Use i t  for  playgrounds.  Water f rom4

animal t roughs made with CCA-treated wood met human dr inking5

water standards."6

          Next  s l ide.7

          These are statements that  are contained on th is mult icolored8

document ent i t led at  the head, "CCA Facts."  The next  two pictures,9

very wel l  la id out.   And i f  you look closely,  you can see that next  to10

the picture of  the playground i t  says, "Use i t  for  playgrounds."  Next11

to the picture of  the picnic bench i t  says, "CCA-treated wood is not12

hazardous."13

          So this is some of  the direct  communicat ion about the issues we14

are discussing today that  ordinary consumer and parents are gett ing15

f rom the manufactures.  Next  s l ide, please.16

          Same company, Osmose.  This is  an example of a consumer17

safety informat ion sheet.   I d idn't  take the color out.   There is no18

color.   It 's  not  la id out.   The t i t le is not centered.  And you can see for19

yoursel f ,  that  i t 's  much less appeal ing nor does i t  say anything about20

facts at  the top of  the statement.   Again,  qui te a mixed message for21



                                                           
                                                          
202

consumers and parents.   Next  s l ide.1

          This is an e-mai l  communicat ion that  we have from a very2

reputable playground manufacturer named Kompan.  We're moving3

now from the manufacturers to the retai l  communicat ions about the4

hazards of  pressure-treated wood.5

          The top statement says, "CCA-treated wood is recommended by6

the Consumer Product Safety Commission CCA-treated wood for7

preservat ive,  wooden decks, et  cetera."  The next  statement is qui te8

mind boggl ing.   "But there is no scient i f ic or  anecdotal  evidence of9

health problems from CCA contact  to the users of  th is products or to10

the workers who manufacture and instal l  them over prolonged per iods11

of t ime."12

          This was wri t ten to a parent inquir ing about any r isks13

associated with CCA-treated wood in playground equipment.   Next14

sl ide please.15

          At  the Home Depot,  another CCA fact  sheet which contains the16

fo l lowing language, "EPA approved."  Second paragraph, "After years17

of extensive examinat ion of  wood preservat ives, the EPA determined18

that proper ly used CCA-treated products,  including CCA-pressure19

t reated wood, are relat ively harmless to humans, animals and the20

environment.   EPA requires no sealers be appl ied to21
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CCA-pressure-treated wood for ei ther inter ior or exter ior appl icat ion. 1

However,  See protect ion."2

          Which goes to Dr.  Smith 's point  a l i t t le ear l ier  that  protect ion is3

for  protect ing the integr i ty of  the wood against  warping and spl i t t ing.  4

Next s l ide.5

          This is the fu l l  fact  sheet.   If  you just  look at  the headers,  they6

read as fol lows:7

          "Facts:   EPA approved; Advantages; Appl icat ions and Uses;8

Standards and Approvals;  Durabi l i ty,  Protect ion."  The impact of  th is9

is  far  di fferent f rom any kind of  warning or caut ion to the ordinary10

user.11

          Next  s l ide,  p lease.12

          On a wal l  in a Home Depot in Michigan earl ier  th is month,  a13

ci t izen snapped this picture.   "CCA-treated lumber is safe," is  what14

you can see.15

          The f i rst  quote says the fol lowing, quote:16

          "Based on our evaluat ion, EPA has no r isk concerns to publ ic17

health,  even chi ldren, f rom the use of  pressure-treated wood.  U.S.18

Environmental  Protect ion Agency."  Then var ious other author i t ies19

are quoted on this document.   The f inal  quote,  "Safe and effect ive for20

over 60 years."21
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          Oddly enough, i f  you're not buying treated wood at Home Depot1

or you're buying plast ic fencing you might see the fol lowing.  Next2

sl ide, please.3

          Turn your at tent ion to the r ight-hand side of  the sl ide where4

we've blown up the detai ls on the ranch post and lat t ice-top fence at5

the very bottom.  It  says, "This is environmental ly f r iendly.   No6

arsenic,  creosote, et  cetera, which can be harmful  to chi ldren and7

animals."8

          Now, th is is the same retai ler  who said that  the EPA had9

determined that  th is was relat ively harmless.   So i f  you're in the wood10

department deal ing with arsenic,  you're reassured.  If  you're in the11

plast ic department,  you're warned about the wood.  Next  s l ide,  please.12

          Mater ia l  Safety Data Sheet f rom Hickson.  Next  s ide, please.13

          " Ingest ion:  Not expected to be a problem.  However,  see notes14

to physic ian.  Approx imately 2.5 ounces, 6 cubic inches, of  t reated15

wood dust ingested by a smal l  chi ld may be l i fe threatening."16

          This is  what you get  i f  you're working on a job s i te maybe.  But17

the average dad going to bui ld a playground doesn't  get th is18

informat ion anywhere at  the Home Depot.   Next  s l ide.19

          Just  a l i t t le b i t  more.   Safety informat ion that  you wi l l  f ind on20

the MDSD that is not on the Consumer Safety Informat ion Sheet.  21
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Quote, "Avoid f requent or prolonged contact wi th the skin";  quote,1

"This product should not come in contact wi th food or feed."  Yet we2

have picnic benches being sold with i t .3

          Quote,  "Indiv iduals wi th preex ist ing disease and/or a history of4

ai lments involv ing the skin,  k idney, l iver,  respiratory t ract ,  eyes, or5

nervous system, are at  greater r isk than normal r isk at  developing6

adverse affects f rom woodworking operat ions with this product."7

          Again,  th is is  what the professionals might get  f rom the MDSD8

sheet,  but  none of  th is informat ion is t ransmit ted to consumers or9

parents relat ive to the advert isements in the reassurances they're10

receiving.11

          Absent some known benef i t  f rom arsenic,  why should chi ldren12

be subjected needlessly to any degree of r isk f rom arsenic on their13

playthings when i t  is  so ent i rely avoidable.   Right  now the very14

companies that  manufacture the arsenic t reatment,  manufacture and15

market abroad as safer arsenic-free compounds.  They're are16

comparably pr iced; they perform comparably;  and, indeed, in some17

sect ions of  th is country,  i f  you go to a lumberyard and buy18

pressure-treated wood, you're gett ing arsenic-free wood.  They're not19

even tel l ing you.  It 's  the same pr ice.   They just  sel l  i t  as the topical20

product pressure-treated wood.21
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          So some consumers are being protected without even knowing1

i t ,  depending on the retai ler  they chose.2

          And what 's happening with the EPA program r ight now is that3

we're shielding the laggers in the industry and we are bui ld ing a4

market barr ier  to the leaders in the industry who want to do the5

t ransi t ion at  the expense of  concerned parents and their  chi ldren.6

          This is  a r isk in a world where r isks,  we're always told,  i t 's  the7

mantra,  r isks cannot be completely avoided.  We got one here.  And I8

hope you consider that as you cont inue your del iberat ions.  Thank you9

very much.10

          DR. ROBERTS:  Thank you.  Are there any quest ions for Mr.11

Walsh?  Yes, Dr.  Morry.12

          DR. MORRY:  Steve Morry,  Cal i fornia.   The last  s l ide,  th is13

safety informat ion on the MSDS, the last  i tem seems to when i t  says14

indiv iduals wi th preex ist ing ai lments and al l  these categor ies,  and15

then i t  says,  may have more than normal r isk in woodworking16

operat ions wi th th is product.17

          I guess that 's  a route of  exposure that we haven't  ta lked about18

today.  And that is i f  people buy this pressure-treated wood at Home19

Depot or wherever and take i t  home and they're working with their20

saw and whatever,  they're st i r r ing up a lot  of  sawdust and there's21
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going to be a potent ial  for  some inhalat ion exposure to the parents1

who are working with th is and to the chi ldren i f  the chi ldren are2

hanging around whi le the parents are using this.3

          So I wonder i f  th is is a route of  exposure that should also be4

considered.5

          DR. ROBERTS:  Okay.  Any other comments?  I guess we're6

sort  of  posing that as a quest ion.   Yes, Dr.  Smith.7

          DR. SMITH:  Andrew Smith,  Maine Bureau of Heal th.8

          A quest ion for  you.  I 'm interested in your opinions on the use9

of sealants on ex ist ing structures.   As you know, aside from the issue10

of future use, we have many, many CCA-wood structures already out11

there.12

          So the quest ion is:   What,  i f  anything, can we give for advice to13

those people?  That may be a quest ion that 's  more relevant for some of14

our state heal th fo lks than i t  is  for  the Agency looking forward.15

          I 'm cur ious,  have you looked at  the informat ion at  a l l ;  and do16

you or your organizat ion have a posi t ion on the use of  sealants?17

          MR. WALSH:  We look at  the informat ion,  and we f ind i t  very18

unsat isfactory and not very c lear in terms of  what to te l l  consumers. 19

And, in fact ,  we started with the posi t ion that Ms. Beck art iculated20

here which is that  most of  these th ings are not  real ly sealants.   That is21
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a very loosely used term.  And from what I 've seen, you can't  re ly1

upon the stains and br ighteners to inhibi t  the arsenic releases.2

          So what we tend to do is advise people is that  a t ru ly3

impermeable barr ier,  i f  you're using polyurethane or perhaps a Latex4

paint ,  at  least you have an impermeable barr ier  and you can observe i t5

when i t  fa i ls,  as opposed to the oi l -based stains and br ighteners that I6

th ink give more reassurance than is warranted by anything I've seen. 7

So that 's what we tel l  fo lks.8

          In response to the ear l ier  comment,  I obviously th ink that  is  a9

route of  exposure.   And we have been cal led by people who actual ly10

woodwork in conf ined spaces in their  garage.  People do not real ize11

that  there's arsenic in th is wood whatsoever.   I d idn't  unt i l  18 months12

ago.  And so you have these incredible routes of  exposure where13

people would woodwork in their  garage, bui ld ing a picnic table dur ing14

the winter for use in the summer with pressure-treated wood, that15

ought to be invest igated.16

          And as for the sealants,  that 's  al l  we can tel l  them.17

          DR. ROBERTS:  Okay.  I 'm sorry,  Dr.  Morry,  I moved on before18

you got a chance to get an answer to your quest ion.  And I th ink I19

know the answer,  but Mr.  Cook or someone else from the Agency20

could c lar i fy whether that 's  a k ind of  scenario that might be covered21
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down the road.1

          VOICE:  EPA is planning to do that  r isk assessment and a larger2

r isk assessment.   We wi l l  address i t .3

          DR. ROBERTS:  Dr.  McDonald.4

          DR. MCDONALD:  Peter McDonald.5

          I was wondering i f  anyone could ver i fy that the Agency was6

quoted several  t imes in the advert is ing.   Are those quotes appropr iate7

and correct?8

          MR. COOK:  Some of them I th ink are,  but  I don't  bel ieve al l  of9

them are.   I 'd have to look at  the actual  p ieces of  paper.   Because there10

was a consumer informat ion sheet,  which I don't  have with me, which11

has the actual  language; and we can br ing that  tomorrow.  We have to12

go back and get i t .13

          DR. ROBERTS:  Okay.  Thank you.  Are there any other14

quest ions for  Mr.  Walsh?  Yes, Dr.  Wargo.15

          DR. WARGO:  It 's  actual ly a quest ion that was brought up by16

your comments;  and i t 's  d i rected to EPA.17

          Do you regulate claims of safety or claims of r isks in any18

products that  contain CCA?19

          DR. EDWARDS:  I 'm not  exact ly sure what you mean.20

          DR. ROBERTS:  I 'm sorry.   Could you ident i fy yoursel f  for  the21
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record.1

          DR. EDWARDS:  I 'm Debbie Edwards from the --2

          DR. WARGO:  Let  me rephrase i t ,  then.3

          Do you restr ict  what people can say about c laims of  safety,  or4

do you demand that products be labeled in a way that warns the publ ic5

about threats?6

          DR. EDWARDS:  That 's a l i t t le b i t  d i ff icul t  quest ion to answer7

for  pressured-treated wood.  Actual ly,  we do careful ly regulate those8

claims on actual  pest ic ides products.   They have to be registered. 9

Treated art ic les,  which treated woods is a t reated art ic le under our10

regulat ions, is exempt f rom the requirements of  FIFRA.11

          So al l  of  the label ing that  you see and al l  of  the th ings we've12

been working with industry on to improve the consumer safety13

informat ion sheet and so forth is a voluntary program.14

          DR. WARGO:  Thanks.15

          DR. ROBERTS:  Any other quest ions?  If  not ,  thanks very16

much, Mr.  Walsh, for  your comments.   Oh, I 'm sorry.   Yes.17

          DR. LEIDY:  You might  want to --18

          DR. ROBERTS:  I 'm sorry.   You're going to have to ident i fy19

yoursel f .20

          DR. LEIDY:  I 'm sorry.   Ross Leidy from N.C. State.   21
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          You might want to look at  the epoxy based resins studies that1

were done in the '80s by Brady and his group at  Georgia that  found2

that  where polyurethanes would eventual ly al low breakthrough of3

t r imi t ic ides l ike chlordane and chlorpyr i fos and the epoxy based4

resins and so forth are much better at  that  prevent ing breakthrough of5

these types of  compounds.6

          DR. ROBERTS:  Thank you for that  point .   And thanks very,7

Mr. Walsh, for  your comments.8

          MR. WALSH:  Thank you for the t ime.9

          DR. ROBERTS:  It 's  been a long but,  I th ink,  product ive day.  I10

appreciate the cooperat ion of  the remaining publ ic commentors and11

their  wi l l ingness to give us their  comments tomorrow morning.  We'l l12

t ry to get  to those f i rst  th ing.13

          We wi l l  reconvene tomorrow morning at  8:30.  The Panel I14

would ask to meet in c losed session to cover a few procedural  th ings15

at 8:15 in our meet ing room.  So could al l  the Panel  members please16

meet at  8:15, and we wi l l  be resuming our open session at  8:30. 17

Thank you.18

          [Meet ing adjourned at  6:50 p.m.]19
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